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COMMUNICATIONS 


AND BILATERAL RETINOBLASTOMA: 


in this journak (Vol. XXVIII, P- 279) Griffith 
Sorsby' drew attention to the great frequency with which both eyes 
are affected in the recorded instances of hereditary retinoblastoma, 
and the question was raised whether genetic retinoblastoma is histo- 
logically different from the sporadic variety of this affection. In an 
_ attempt to answef this question the specimens of unilateral, bilateral 
and hereditary tumours available at the. Royal Eye. Hospital were 
studied. In all 21 specimens were examined; but 2 were excluded 
from this study as they were examples of an unusual tumour form- 
ation, and these will be reported upon later. : The remaining 19 
‘cases consisted of 8 unilateral, 8 bilateral and 3. hereditary retino- 
blastomata. The specimens: were in varying stages of preservation, 
but allowed sections to be cut in paraffin or celloidin, -The follow- 
ing staining methods were employed—haematoxylin, and eosin; 
“Masson's trichrome method, Mallory’s phosphotungstic acid haem- 
bor and Gordon‘and Sweet's method for reticulin. 
clinical data of the cases are: im: Table I... 


Received for publication, May 25; 1944, 


~ 


q 
3 
; 
BS 
4 
\ 


Joun N. and ARNOLD SORSBY 


1.. The histological features.seen in the unilateral 
The unilateral tumours all showed a fairly solid arrangement of 
cells except for one which tended to grow in a papillomatous 
- manner. Little fibrous tissue stroma was to be seen, but blood 
~ vessels were fairly prominent. ‘ Necrosis was common with poly- 
morphonuclear infiltration, which in some cases tended to obscure 
. the histological picture. The cells composing the tumour were on 
the whole small, fairly deeply staining and with the nucleus almost 
filling the cell. Mitoses were not very common. The cells were 
slightly larger in two cases, the increase in size being due to a more 
abundant cytoplasm. There was a tendency for the cells to be 
arranged around blood vessels, giving a characteristic perithelioma- 


arrangement. 


Studying numerous sections it was possible in each case to make 
out the passage from normal retina to tumour. This change took 
place gradually in most cases, and it was possible to see the tumour 
apparently arising from the outer nuclear layer with portions of the 


inner nuclear layer covering a small part of the tumour. The inner | 
nuclear layer became gradually thinned until it disappeared entirely. 


Fig. 1 shows this feature. Three of the cases had multiple tumour 


nodules; Fig. 2 shows one of these small nodules, and it can be: 


seen that it is situated in the outer nuclear layer only and that the 
inner nuclear layer is not involved in the tumour process. » 
Rosettes or stephanocytes were found in one case, but the general 
character of the remainder of the tumour was identical with the 
other tumours in this group, and it did not seem possible to classify 
this tumour “er because of the presence of some rosette 
formation. 


“2. The histological seen in bilateral 


The general arrangement of the cells in the 8 bilateral tumours 
was not grossly dissimilar from those in the unilateral.group. Some 
of the tumours were necrotic with polymorphonuclear infiltration. 


There was in some tumours less peritheliomatous arrangement and 


there was no tendency toa papillomatous condition. _ 

The cells composing the tumour tended to be somewhat larger 
and to contain ‘more cytoplasm than did those in the unilateral 
group, and this was to be seen more especially in the less. necrotic 
- tumours. Rosettes were found in four cases, but these four tumours 


did not differ in any other respect from the others in the group. 


Mitoses were no more common than in-the unilateral tumours, 

The site of origin of the tumours was of interest. Some of these 
tumours seemed to be multiple asin the unilateral group, but in con- 
trast to the unilateral cases all the bilateral tumours appeared to arise 
from either the inner nuclear layer only, or from both nuclear layers, 
but not in any instance from the outer nuclear laye: only. Figs. 3 
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* and 4 show the picture seen and in these it appears that both layers _ 
- are involved in the tumour process. Ina few sections there are areas ~ 
where the inner nuclear layer appears enlarged and thickened, and this 
is due to an 4ncrease of slightly larger, less deeply stained cells which: 
resemble those seen in the main part of the tumour. This appear- _ 
ance has not been seen in the unilateral cases, and it has not been — 
found possible in any section of a bilateral tumour to find a nodule ~ 

of growth composed of small, deeply staining round cells in the. 
outer nuclear layer similar in appearance to that seen in unilateral 
tumours. It was also impossible to find any area where the inner 
nuclear layer covered part of the tumour before peeowing thinned - 
out as occurred ‘in the unilateral group. 


3. Familial tumours. 
No“difterences were found between tumours in 
-the bilateral group and the familial tumours: 


Discussion 


All the cases reviewed are examples of funibars of the euibal 
epithelium but neuroglial fibres could not be found in any. In only’ 
one case (case E.C.S., a familial one) was reticulin demonstrated, . 
and here it appeared to be derived from the wall of the orbit. No 
attempt has been made to determine the nature or type of cell from _ 
which .the tumours have originated, and the staining method: 


TABLE of the Clinical ‘and Histological 
_ Data on 17 Cases of Glioma 


Unilateral Cases 


Age E Exeision: Site 


Royal Eye Hospital 


ye 
Affected of Eye Records 


Henry H.D, | M. 2 years 7 months 1/11/28 Outer 

Chstopher H. -| #years | Rigt 19/1/28 | - Outer. nuclear layer 

10 months 9/10/30 0/1050. Outer nuclear layer 

Kathleen M. ... |7years6months| — } 31/5/35 35/6583 Outer nuclear layer 
; (but. difficult to 

determine) 

Ronald M. ... | M. 2 years 3months| i 21/4/36 36/4082 Outer nuclear layer 

| Deeoghue, A.S. it months | 25/9/38 38/9790 Outer layer 

Derek L. .|2 years 1 month Ri 19/8/42 42/6733 | Outer nuclear layer 


Mary T. as .|. 5 years ~| ~/2/42| Mr. Whittington’s | Outer nuclear layer 
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The inner nuclear layer is in the upper part of each Fig. 
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Fia. 1. 
Showing origin of a unilateral retinoblastoma from outer nuclear layer 


and the thinning out of the inner nuclear layer over the tumour. 
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FIG 2. 


Showing isolated nodule situated in the outer nuclear layer in a case 
of unilateral retinoblastoma. 
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Figs. 3 and 4 showing origin of tumour from both nuclear layers in 
cases cf bilateral retinoblastoma. 
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employed did not suggest any obvious differences i in the tumour 
cells in the three groups. 

Judging from the limited hens the anilaterat 
tumours appear to develop in the outer nuclear layer from‘ small 
deeply staining cells.» It has been possible to show the junction of 
the tumour with normal retina, and although it might be reasonable 
to suggest that the tumour is invading the outer nuclear layer, yet 
it is: unlikely that a tumour would invade only one layer.» This 
view is'strengthened by the finding of a small tumour: originating 
in the outer nuclear layer and with no extension in the inner nuclear 
layer nor any connection with the main tumour mass: Origin from 
the outer nuclear layer was observed in every case\of unilateral 
tumour, but only in three cases was it: possible: to find ‘speele ? 
minute growths in this layer. 

On the material at our disposal the site: of origin of the tumour in 
bilatera) cases was more ‘difficult to determine as it was not always 

ssible to find sections showing the junction of tumour.and retina; 
in some cases the tumours were relatively large and had completely 
disorganised the normal structures: In the 6 cases where. it was 
possible to trace the origin of the tumour, it appeared. to start from 
both layers in 4 cases, from the inner layer i in ewe ssc and in 


_ The histological nature of unilateral and bilateral retinoblastoma 
has been studied, and it is suggested'that the former originates in 
the layer, while the. bilateral tumours are. derived 
from both nuclear layers, or (possibly less frequently) from the 
inner nuclear layer. The three hereditary tumours were bilateral 
and did not appone to differ from: the. ‘sporadic bilateral | retino- 
blastoma. 

- Our thanks are due to the many sadieon under whose: care the 
patients. wete,.and to the National Hospital Research Fund for an 
expenses grant to one of the authors (J.N.C.). We are particularly 
' indebted to Dr. E. W. Assinder, Mr. A. B. Nutt, Mr. L. H. Savin 
and Mr, T. H. Whittington for the loan of extra material and much 
help. To Mr..G. J. Stephens we are obliged Ar the. trouble he has 
taken i in collecting the 4 
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OBSERVATIONS ON_..THE. TRANSPARENCY, OF 


aim. of the. Present paper is to some 

of the normal appearances of the conjunctiva, and to elucidate if 
possible,.the causes of deviations from the normal, with. particular 
reference to the part nutrition might play. — 
The investigation consisted of the examination with the. slit- 
lamp of large numbers of subjects. of both sexes, of different 
nationalities, living in different climatic conditions and on. differ- 
ing diets. ‘The: age range of the subjects examined. was from 
9 years to 37 years. were. pectonmest on several 
“groups of subjects. 

Method of Examination »Fhe anterior “half of the nasal and 
temporal ségments of the interpalpebral bulbar conjunctiva was _ 
examined with the slit-lamp in every. subject.. The examination 
was directed mainly to the deeper layers of the conjunctiva, but 
comparatively gross changes in the epithelium were noted: 

A wide beam was used and the light was arranged to be slightly 
out of focus so that a-bright diffuse illumination was obtained 
without interference from dazzling reflections and high lights. 

The conjunctiva was examined with the eye turned. away from 
the segment ‘concerned. - If the temporal segment was being 
examined, the eye was turned nasally, and vice versa. .This put 
the conjunctiva on the” “stretch and out folds and 
depressions. 

Examination of the conjunctiva = this manner uke that its 
transparency ‘varied widely in different individuals, and it is with 
this ‘variation that these observations are mainly concerned. The 
transparency was assessed by noting the relative visibility of the 
deep vessels lying on the sclera. In many subjects the trans- 
parency of the conjunctiva was’ affected by the presence of — 
pingueculae or by diffuse hyaline degenerations. In these sub- 
jects, the area involved in the degeneration was ignored and the 
transparency of the surrounding unaffected part was recorded. 

Method of Recording Results.—It was found that three degrees 
of opacity could be recognised quite easily. In some subjects. 
‘the deep vessels could ‘not ‘be ‘séen or could only. be seen with 
great difficulty. The conjunctiva in these subjects was termed 
“opaque. In other subjects in whom the finest deep vessels could 
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be seen with great ease the conjunctiva was termed clear. The — 
term opalescent was used for intermediate degrées of opacity in — 
which the large vessels could be seen easily and the’ small with 
difficulty or not at all. A combination of opaque and opalescent, 

or of opalescent and clear patches, vapsates frequently in the area 

of conjunctiva that was examined. 

In every subject, four of the were 
examined and a numerical system of classifying the appearances 
was devised. Each ségment examined was given a type number 
according to its degree of transparency. The total for all four 
segments was taken to represent the relative degree of transparency 
of the conjunctiva for the particular ee and was termed 
the ‘‘ conjunctival score,” = 
The were as. s follows 


appeanahoes for segment 


Opaque .. 
Opaque and opalescent patches 
Opalescent 
Opalescent and clear patches... 
Clear 


Four opaque be represented by a 
score of 4 and four clear segments by a score of 20. These two 
‘scores represent the limits. of and. and all 
other. degrees fall between them. >» 

This’ méthod of -scoring enabled. ‘comparisons to. ‘be. 
individuals and also between groups of subjects: wie 

Results.—Before reporting and analysing the main results a 
note should be made that:throughout the large number of subjects - 
~examined, some of whom. were «shown, to be-deficient in vitamin 
by measurement of ‘their dark“adapted rod threshold, not 
one Bitot’s spot was seen, nor any appearance suggestive of early 
xerosis. It has already been stated that the subepithelial tissues 
were the chief object of scrutiny and that the epithelium received 
little attention apart from the recording of relatively obvious 
changes. Fine epithelial pte. may therefore ae been present 
in some subjects... 

Table J and Graph I show the distribution: of men; women and 
children according to their conjunctival score. The individuals 
“were unselected, but. the totals.as a whole are made up from 
groups which were selected. 
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TABLE. 
Distribution of Conjunctival Scores 


Score} Mea |Women 
29 OS 39 
10 147} 43 
11 105 | 39 40. 
141 34. 14 
de 80 39 
- 16 126 | 22 4 
17 60; 22 
18 | 88 18 1 
19 40 17 ca 
Total | 1,892 | 434 
Mean} 11°86 |-11°75 


‘The groups were elated 4 in ‘she: sense that the individuals in 
‘ae group may have been doing similar work, or they may. have 
been on the same diet or living in the same-town;, This is impos- _ 
sible to Each ‘group from the others 


GRA PH I 
‘COMPARATIVE INCIDENCE OF OPAQUE AND TRANSPARENT 
CONJUNCTIVA ADULTS. AND CHILDREN 


CHILDREN. 


| . ‘ 
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anda as a large number of groups are included in the total, it can 
be said that they are fairly. of a cross-section of 
normal healthy subjects, 

-. The children were living a norm: i ‘home and ‘school life, and 
are representative of medium and lewincome groups. 

One fact stands out from this table and graph, Every deaeck” 
of transparency is represented in the adults, but in the children the 
higher scores are very much fewer and in fact the highest are not 
‘reached at all. Their mean score is also much lower than the’ 
adults, It is apparent that age may be an important factor i in; the 
appearance of the conjunctiva. 
Discussion of Results —Table I and Graphs I and II show con- . 
clusively that the conjunctiva inthe areas examined becomes pro- 
gressively | more transparent between the ages of 9 and 37 years. 
It is quite possible that. this process begins before the age of 9 
years. It is, however, impossible to record by this method, an 
inerease in.opacity beyond that which obscures the deep vessels. 
In addition, the examination of younger children with the slit- 
lamp becomes increasingly difficult. 

At the other.end of the scale a high proportion of the sie 
aged 87 years have transparent conjunctivae. It is probable that 
complete transparency is more nearly an absolute measurement by 
_ this method of examination than complete opacity and therefore" 
_ that the process underlying the appearance is complete about the 
age of 40 years. The iatter conclusion should, however, be 
- treated with reserve. 

It-has been stated that as age advances the con junctiva becomes 
less transparent than ia children (Duke-Elder, 1938). This refers 
apparently to layers in the epithelium and to the appearances ‘of 
hyaline degeneration and pingueculae. -The present investigation 
showed that it was common to find pingueculae. and hyaline 
changes surrounded by completely transparent conjunctiva in the | 
older age groups. Examination with the slit-lamp produced no 
_ evidence that the degeneration of a Ryaline nature was taking 
place in these transparent areas. Microscopic examination 
would be necessary to confirm this. 

It has also been stated that there is an atrophy of the subepi- . 
thelial layers with increasing age (Wilmer, 1929). The increase 
in transparency that has been found in-the present investigation 
is probably due to this atrophy. This is borne out by the obser- 
“vation that a completely. transparent conjunctiva in older subjects 
appears to rest directly on the sclera with no intervening tissue 
whatever, In addition a child’s conjunctiva is felt to be thicker. 
than an adult’s when it is held between forceps. 

Study of Graph 1] shows that the rate of increase in transparency 
_ varies at different ages. It is about half as esate in the mieee and 
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er age groups as it is between 17 and 29 years. The difficulty 

: mate mentioned in measuring opacity in young children’ must 

_ be remembered, and if this is taken into account it is possible 

that the rate ig mofe or less constant until complete transparency 

is reached. Other factors which may’ beeches the tate of change 
will be discussed later, ~ 

The conclusion arrived at, is ‘that it: is a normal 

phenomenon for the areas of bulbar conjunctiva unaffected by 

hyaline changes to increase in ‘between the ages of 

and 37 


GRAPHT Sant je 
INCREASE. IN TRANSPARENCY oF tHe 


SUBJECTS-255). 


CONJUNCTIVAL SCORE: Meng? 


ge Graph shows the age and the 
degree of opacity of the conjunctiva, The mean conjunctival score 
has been plotted against the age concerned. « There is an increase. in - 

transparency with age the whole 
examined. 
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GRAPH 
Reuarive OPACITY OF THE MALE AND FEMALE 
CONJUNETIVA 


FEMALES 665 


Sex Differences: ‘Graph III ‘Tepresents a group of males and a group: 
of females plotted i in the same manner as Graph II. The mean scores 
of the femaleS.are higher than the mean scores of the males up to the, . 
age of 27. The biggest difterence lies. in the age range between 18 
years and 25 years. The female group: not between .. 
the ages of 14and 17 inclusive. 
due to age. Graph III shows there to be a small difference which 
is constantly present between the opacity of malé-and female con-. 
junctivae in the age range between 9 and 27 years. In addition - 
to the children who are shown on the gtaph who’! “were 
examined in England, a group of children consisting of 65 boys 
and 86 girls all aged 10. years, was. examined. abroad mean 
score for the boys was 7-5 and for’ the girls 88. These show a 
similar sex difference, but a- mean score the 


corresponding. English group. 
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Boys of of Ten 


aM > Fs 


English English | Foreign _ 
Mean conjunctival € 


There appears, to be a factor operates 
differently in the two sexes. Whether it is an innate Sexual 
characteristic or a different reaction to some : external Pe: it is 
difficult to say.. 

The differences in Grapli IV between groups of men Sicsletee, 
and the.difference between English and foreign children (fenhe: II) 
cannot be for by. age. or Sex factors. 


Nutritional Factors 


"The scores of the three groups of men which are represented i in | 
Graph I'V give an indication that nutrition Plays a Pee in. Geter 
mining the transparency of the conjunctiva. 


RAPH LY 
COMPARISON OF THE CONJUNCTIVAL 
TRANSPARENCY IN 3 GROUPS 
OF MEN 


~== = GROUP H 661 


GROUP R 396 


‘ 


Groupe: of the same Bex. Graph the 
- mean scores of three groups of men. The individuals were not selected. — 
Ne Therei is a considerable difference in the mean scores of all these groups. 
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Statistical Analysis.. 

- between 2-03 and 8-90 and the standard error of the various means | 

varies between +014 and +0-32.. The lower of these figures is 
amongst the children and the higher in the age group bounds ale é 
there is a wider spread of scores. 

Graph HI. ‘The difference: the means. is 
more than three times the standard error of the. difference. at the - 
ages 10/11 years and at 22/23 years. Age i is ruled out as a factor 

- in the two groups because a common age is used for comparison. 

_ _X? applied to the age groups 18/25 years in the two curves 
gives P= <0-01. The age distribution ‘is such that the females 
in this age range have a mean age of 21-51 years and the males 
21-68 years.. There is therefore very little difference in age dis- 
tribution between the two groups and the significant difference is 

likely to be due to a factor other than age. 

There is no significant difference between the ‘groups above the 
age of 25 years. . 

c. Graph IV. At the age 20/21 years the difference in mean 
scores between all three groups is more than three times the 
standard error of the difference. At the age of 26/27. years the 
difference between groups U and H, and U and R is similarly 
significant. The difference between groups H and R at this age - 
‘is not significant. 

_. XX? shows that P= <001 for the differences between all three 
curves in the age range 18/25 years. Over 25 years P= <0-01 for. 
the differences between H and. U,-and U and R, but not between 
H and R. The mean ages of the three groups U, H. and R in 
the age range 18/25 years are respectively 21-24, 21-68 and 21-51 
years. The difference between group U and the other two might © 

therefore. be due to the age distribution but the significant 

difference found in the age group years negatives this 
possibility in this age group:’ 

- Groups U and R were of different race but for 9 ‘iouthin had 
been living and working in the same climate and apart from their 
diet were living under similar conditions. Group H was of the 
same race as group R but on a different diet from both U and R 
and working in a different country.. Group U had a far better 

- diet than group R which had the worst diet of the three. Up to. 
-9 months before the examination groups H and R had had a | 

_ similar diet. The most striking differences in the diets were the 
presence of relatively large quantities of milk, vegetables and fruit 

juice in, the diet of group U as compared with group R and the 
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On the whole, the history as as: could ‘be: ascer- 
tained can be’ said to: have been good in group U throughout, fair 
in group’H and fair in group until 9 months previous to the 

when it became poor. © 

‘It' would appear therefore, that a: poor diet: i is accompanied by a 

> grr transparent conjunctiva, and a good diet by a relatively 
opaque conjunctiva.’ If there is any causal! 


corneal vascularisation 


th ADULTS 


Mean Limbal 


R 


TABLE. 


Relation between conjunctival aud 
corneal vascularisation 


_ CHILDREN 


‘Conjunctival Score | Mean Limbal Score 


4 
§ 
6 
7 
9 
9 


~ over 9 


Corneal’ vascularisation is indicative of nutritional deficiency 
'(Sydenstricker V.P. et al,, 1940). A correlation has been obtained 
between the appearance of the conjunctiva: ina ‘group ‘of subjects — 
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score. 8 by anincreased mean. limbal score. 
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andthe: -of cf the cornea. A. 
system of classifying the degree of:vascularisation: of the limbus. 


and cornea has been devised (to, be published). -It suffices to say 
that the higher the Himbal score”’ ‘more the cornea is 
vascularised.. 

Both Tables Il and IV show. that. an. “increased. connect 


Relationship of conjunctival appearances to nutritional 


deficiency 


x 


_ | Percentage of Subjects} Mean Dark Adapted Rod ‘Percodtants ok. 
under. 26 years with of Subjects | Subjects with 


Score 26 years Corneal Vas- 


Table V shows several groups of subjects who were examined 
for corneal vascularisation and also for changes in their dark 
adapted rod threshoid. A rise in the latter may be indicative of 
vitamin ‘‘ A ’’ deficiency (Yudkin, S., 1941); and it is presumed — 
that any groups showing raised mean "hvesholde would be likely _ 
to have other nutritional deficiencies in some degree since a pure 
vitamin *‘ A’’ deficiency is: not likely to be found except under 
experimental conditions, 

. In order to overcome. the marked. influence of age and ee to 
avoid confusing graphs, the proportion of men under 26 years 
who had conjunctival scores over 12 in each group are. shown 
with the mean dark adapted. rod thresholds and the Proportion of 
subjects with corneal vascularisation. 

“It will be seen from this table that there is a rough correspon- 
dence between a high incidence of corneal vascularisation, high 
values of the mean rod thseshold and a high | incidence of trans- 


‘parent conjunctivae.: 
The climate and generai working conditions were similar in 
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each group ‘but diets differed. . The worst diet was: 

Vitamin ascorbic acid, riboflavin, and a diet 
large amounts of * liver have all been tried in an endeavour to 

find a specific nutritional’ factor which might influence trans-" 
_ parency of the conjunctiva. Two groups of men were given a 
variety of high quality food supplements in their diet. ~ 

The general plan of all the experiments was simifar. The con- 

"junctivae of the groups of subjects concerned were examined with 
the slit-lamp-before and after the administration of the particular 
nutrient concerned. 

The number of subjects whose score altered between each 
examination, and the degree of alteration, was recorded. — In this 
way a tendency in the group towards or 
opacity could be demonstrated. _ 

In order.to make the wider changes more obvious, subjects with 

' a change in score of +2 have been recorded win the subjects whe 
show no change in the following tables. : 

Vitamin A.’’—50,000 I.U. of vitamin ‘ A were 
tered daily to a group of men for three weeks. They were on a 
poor diet otherwise, and measurement of their dark adapted rod 

thresholds gave a very high mean 


‘ TABLE VI 
+ _ Changes in Conjunctival Score 


T 


50,000 1.U. of Vitamin for 3 weeks 


No. of Subjects 
Total. Clearer 3 (6%). No change 43(95%). More opaque 0 


Riboflavin group of:men was given 10 mg. riboflavin 
daily for three weeks.” men Wwere ona Boor 


\ 


Cho nS after riboflavin mg. 10 for 3 weeks Heo 


Total ... | Clearer 2 (4%). change 47 7 0%). 

opaque 9 (16%) 
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This. shows’ that’ there was a°smail move in’'the direction of 
‘iricreased opacity.” A subsequent experiment with riboflavin 
to a group on a: ood diet failed to confirm this result. © 

“Ascorbic Acid.—A “group of ‘mén ‘was given ‘approximately. 
45 gm. of ascorbic acid‘in two weeks. Previous to’ the adminis 
tration of the tablets they were shown. to be with 
the vitamin. 


TaBLE 
_ Change in Conjunctival 


4°5. gm. of ascorbic acid i in two weeks 

2 (5%). ~ No change 38 More— 
‘opaque 1.(2%) ‘ 


This table that no change in. the. ‘ocearred 


‘after ascorbic acid. 
Liver.—A .group of men: was. given approximately liver 
per. week for one _ They were on a good diet 


1X 
Changds in Conjunctival Score. 


opaque 10 (12%) 


dIb. liver per week for one month 


Food Supplementation.—A large group of men was given 
dried. milk, dried eggs, . dried vegetables, orange juice and food 
yeast in addition to their. diet five week. were 


“Changes in Conjunetivat Score” 


"Food vupplomentation for five: weeks 


No. of Men... Q 11.198. 13° 15 3 
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small movement toward opacity 

- Control.—A control group was examined. These: subjects were 
intermingled with one of the other groups and were examined at 
the same time. At the examination it was not known whether 


“TABLE XI 
Changes in Conjunctival Score 


~ 


No. of Men .../- 2 2 -4 100 
Total... ....| Clearer 8 (7%). 100 (86%). More 
opaque 8 (7%) 


-~No change occurred. 
Table XII summarises s these results. 
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XII 
Summary of Tables VI to XI fa 


Change observed | Control | Vitamin A | Riboflavia 


st ‘cent. | per cent. per cent. | percent. 
Clearer ... 7 6 4 
Nochange ... | | 94 80 ‘81 


Before ‘the significan e of f these: it must be 
pointed out that although a control group was examined, it was 


independent of any of the groups whose results are set out here. 


To some extent then, any deductions which are made should be 


- taken with reserve, A second’ criticism is, that the experiments 


lasted a short time and more striking results might have been 
obtained with a longer period of administration. . 
Discussion of Results.—As a result of these experiments, it can 
be stated that neither vitamin ‘‘ A’’ nor “ascorbic acid were 
associated with any change in the transparency of the conjunctiva. 
Riboflavin was associated with a change in a group who were on 


'_a poor diet, but not with a group who were on a good diet. Liver 
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TRANSPARENCY OF THE 


and also food supplementation with a: variety. of nutrients appeared 
to ‘have‘an effect. It is seen that'in these three groups the con- 
junctiva became more after: of te 
factor’ concerned. 


Another fact the with liver, whieh 


out the correlation of the conjunctival ‘appearance the 
degree of vascularisation of the cornea. 

All those subjects whose conjunctival score increased by 4 or 
more, were selected, and the degree of vascularisation at the first 
and ‘second examinations was noted. Table shows 
results 


XI. 


a a) Subjects whose Conjunctival Score increased 


Corneal Less dig More. 
Vascularisation| Marked | Change | Marked 


TF 


Ag b) Conjusctival Score in 
less than 4 or decreased : 


Vascularisation| Marked | Change. 


» 


‘No.of Men | 150 


— 


The significance’ of these results is that increased transparency. 
af the conjunctiva was associated with increased corneal vascu- 
larisation, and increased opacity of the conjunctiva was associated 
with decreased corneat vascularisation, 

. This adds to the evidence that there is some link between trans. 
pATENCY of the conjunctiva and corneal vascularisation. : 

increase in the number, or:congestion of the deep 
iivat. vessels has been seen in conditions of corneal vascularisation. | 
An increase of the fine vessels at the limbus can hardly be directly 

_ linked with a change in the visibility of the deep conjunctival 
-vessels, and it seems a common extrinsic 


| 
More 
Marked 
| 
‘ 
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to be drawn. from the-whole: of: experi- 
ments: should be guarded. The ‘results indicate that nutritional 
factors may: play a part in influencing the transparency: of the 
conjunctiva, but in view of the extreme variety in the quality: of 
the diet received in the. different, groups, :no conclusions. as to the 
specificity. of any.one nutritional element. ‘should ‘be. 


s! especially i in the absence of a firm control group. : 


‘Summary. of the evidence for a nutritional factor.—A compara- 
tively. high | incidence of transparent. conjunctiva at a given age.is 
found in: groups of subjects who are relatively poorly: fed (Graph 
4, Table V). 

There is a correlation in groups of subjects between the déprée 
of corneal vascularisation and conjunctival transparency (Tables 
V, XIII). 

There is a correlationin. ‘groups of Subjects between a high 
incidence of transparent conjunctivaé and: a high incidence both 
of corneal vascularisation and of high mean values of their dark- 
adapted rod thresholds. . Both the latter phenomena are known 
to be the result of an inadequate diet (Table 'V). | 

High quality food supplementation and a diet containing large 
quantities of liver have been accompanied by a slight increase in 
conjunctival opacity in groups of subjects (Table X11). 

- - In addition to these- facts it is a reasonable supposition that 
acceleration of a normal is likely to. be 
produced by a poor diet. 


"Implications of the Results of the | 


If the. transparency of the conjunctiva . is increased in malnu- 
trition it is probably an early sign. As already mentioned group 
R had been having a bad diet for only nine months. - Previously 
they had had a similar diet to group 'H. In none of the groups 
exantined were there. any general signs of malnutrition such as 
loss of weight, etc., and the subjects were all apparently nofmal 
and healthy. It-is ‘suggested therefore, that surveys of groups of 
_ Subjects for the early signs of malnutrition might usefully include 
an estimation of the conjunctival: transparency. A difficulty 
arises in demarcating the limits of normality. The temptation to 
analyse changes. too. finely is. constantly present. However, the 
graph published in this paper assist in a 
comparative studies (Graph 2). 

It might-be argued that if ptemature transparency is a of 
malnutrition, then only the graph representing the most opaque . 
conjunctivae.should be used for reference, namely group U.. This. 
is not advised because it was a small, selected, eemnernnets and 
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“TRANSPARENCY: OF THE 553 
foreign group, and it is sounder practice to base: normality | ona 
large mixed group until the: standards: naar been further worked 
out. 

The graph of 2,501 subjects, (Graph 2) consists. of men, women 
and. children is fairly representative of apparently healthy 
people. However, about a fifth of the subjects whose ‘scores, are” 
shown in this graph come from groups with very high mean con- 
junctivf scores; These subjects were on a poor diet and there- 
fore the graph represents mean® Scores higher than. a possible 
optimum opacity of. the conjunctiva. Any group of. subjects 
which. shows’ consistently higher scores still should be’ fegarded 

_ as being under suspicion of malnutrition. lowers should be 

~ made for sex differences. 

Clinically, a transparent in particularly, 
and also in young adults should be regarded as abnormal and 
should lead to an investigation into possible dietary deficiency or 
metabolic disturbances. It must be stressed that a high magnifi- | 
cation, a fairly wide field and a high illumination without bright 

reflections are ey to be sure of consistent results. am 


The transparency ‘of the interpalpebral bulbar conjunctiva 
oe increas between the ages of 9 and 37 years in the absence of 
“hyaline degenerative changes. In those subjects in whom hyaline 
degenerative changes were found, the areas which were. spared 

showed increased transparency with age. 

2. “The rate of change was most. rapid beewegn the ages of 
17 and 30. years and was less at the two oe eS the age range 
examined. 

3. -The females: showed constantly more transparent 
conjunctiva than males between the ages of 9 and 27 years. 

_ 4. Nutritional factors probably play a part in influencing the 
transparency of the: conjunctiva. A good. diet tends to.increase 
opacity whereas a bad diet increases transparency between the 
ages of 9 and 87 years. 

5. There was. an association: "probably through nutrition; 
between the transparency of the conjunctiva increased 
cularity of the limbus. : 

‘6. Slit-lamp: examinations the conjunctiva, of & group of 
subjects enable deductions to as to the nutritional well- 
being of the group. 

like to thank Wing ¢ 
T. Keith Lyle, and Squadron Leader Macrae, for their help and 


encouragement throughout. 
F light Lieutenant Yudkin- tested the- dork adapted thresholds 
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and I am indebted: to him for this and for his participation in the 


rough and tumble of the investigation... 
DUKE-ELDER, S. (1938).—Text-book of Ophthalmology. Vol. 11, Henry Kimpton. 
SYDENSTRIKER, V. P: (et al., 1940)i—<Jl. of Amer, Med. Assoo., Vol. CXIV, 
WILMER (1929). —-Arch. of Ophthal., Vol. I, p. 


PHOTOGRAPHS OF RETINAL DETACHMENT IN 
_APHAKIA BEFORE AND AFTER OPERATION 


_ EMANUEL ROSEN, 
NEWARK, NEW JERSEY, U.S.A. 


MRS. B. G.; age 61. years, first came under my care May 9, 1939, 
because ‘of progressive diminution of ‘vision. The patient had a 
mild grade of diabetes associated with rather marked hypertension. 


Fic. 1. 


Retinal detachment before operation. 
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Fie. 3. 


Fundus after operation. 
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DETACHMENT IN APHAKIA “$55. 
_ Cataract extraction was petformed on the right eye, August 28, 1939. 
The left lens was extracted’ May 22,1940. The cataracts were of — 
‘the nuclear variety. The post operative and subsequent course was 
noteworthy in no particular manner until 5 months after the second 
extraction; for on October 24; 1940, the patient developed a large 
_ detachment of the retina involving’the upper nasal field of the left - 


A hole whose size was approximately one half disc in diameter 
‘waS seen in the detached retinal periphery along the 5—11 o'clock 
axis. A crescentic shaped opefculum was. visible in the.inferior 
portion of the hole with its convexity toward the optic nerve. After 
several unsuccessful attempts at fundus photography a_ picture 
-illustrating the retinal detachment was secured. Visual field studies 
‘showed a field involvement corresponding to the area of retinal’ 
detachment. The retinal detachment was operated on, November 4, 
1940. . Several electrodes were inserted in the region of the hole. © 
Again the post operative course was not remarkgble. ‘The patient 


$56 GW. ROBERTSON: and YupKIn 


‘was from the hespital. three .weéeks after. 


Approximately six ‘weeks after operation, a. post: operative fundus 
-photograph was secured, This is shown im: the. second illustration 


-in_ which the: peculiar “ S’’ blood: vessel. may serve as a guide in-. 


origntation. The vision in this eye withicorrection has remained 


20/25—and was so recorded: when last seen, May 19,1943. The 
‘ fundus view does not show the areas of choroiditis which the 


multiple electro-coagulation punctures produce since these lesions 
are located a little more peripherally. A study of the per reais 


DETECTING DEFICIENCY OF VITAMIN 
4 
“G. w. ROBERTSON, B. Sc. (Eain, 
and | 


M. A., M. D., Pu.D. (Camb.), F.R.1L.C., R.A.M.C: 


FORMERLY SIR HALLEY STEWART FELLOW. 
DUNN NUTRITIONAL LABORATORY, UNIVERSITY OF CAMBRIDGE 
~ AND MEDICAL COUNCIL 


THE implication of a dietary. factor i in the production of a ihe: 


logical state is determined by the use. of certain ‘‘ diagnostic 
criteria ’’. (Y udkin, 1944a) : 


1. The demonstration of the existence of-a deficiency of the. 


dietary factor in subjects with the specified condition. — 

2. The production of the condition by a deficiency. of the 
dietary factor... 

3. The cure of the condition by replacement of the deficient 
dietary factor. 

The use of studies of dark adaptation asa ‘means of assessing 


nutritional status in respect to vitamin Ai is based ga these criteria. 


It has been shown that : 

1. Impaired dark adaptation is frequently fouad in ‘houps 
whose diet is deficient in vitamin A (Jeans and Zentmire, 1936); 
(Harris and Abbasy, 1989), Pleven, and Wald, 1941), Gent, 
1941). 

2. Experimentaldeprivation ‘of the vitamin often results ina 
deterioration in dark adaptation (Booher et alia, 1989), (Hecht 
and Mandelbaum, 1939, 1940), (Wald and~ Steven, 
(Wagner, 1940); (Wald et alia, 1942). 

The administration of vitamin A ‘to individuals. poor. 


_* Received for publication, July 10, 1944, 
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ADAPTATION. AS A MEANS oF DETECTING 


atlaptation frequently results in. in dark. adap- 


tation (Hecht and Mandelbaum, 1939, 1940), (Wald and Steven, . - 


1939), (Oldham et alia; 1942), (Wald et alia, 1942). 
Beginning with the earliest reports of Jeans and Zentmire, 
(1934, 1986) in America and of Maitra and Harris, (937) in 
England, many surveys of dark adaptation have been carried out 
amongst ‘various: groups, with a View to assessing the level of: 
‘nutrition in respect to. vitamin-A.: In some of these earlier studies, 
it-had been thought that there was 4 narrow normal range of dark 
adaptation and that any value of the visual threshold beyond this 
. range could be taken as presumptive evidence of deficiency in — 
vitamin A. It became apparent, however, that the “normal” | 
‘or rather average, range of dark adaptation was fairly wide. For 
example, the range of threshold of the completely adapted eye 
(the final rod threshold), was more than ten times or 1 log unit, - 
‘so that in the general population, individuals with the best visual _ 
performance in the dark could perceive a light less than one-tenth 
of the intensity of that perceived-by those with the worst visual 
performance. Two results emerged from these findings; first, y 
‘that many individuals with poor dark adaptation were not im- 
-proved with vitamin A-and-were thus’ presumably. within the 


normal range, and second, that) many individuals with only — 


moderately: poor dark adaptation and.still apparently within the 
‘normal range,’ were improved with vitamin A. In other- words, 
the normal range adopted by the earlier workers excluded some 
- individuals with. no deficiency of vitamin A and.included some _ 

‘with such deficiency. -As a result, workers have recently tended - 
- more to use the therapeutic test and to take as the criterion of - 
_ deficiency the improvement of dark adaptation following adminis- 
tration of the vitamin (S. Yudkin, 1941, Steven and Wald, 1941). 
Thus, Steven and: Wald diagnose deficiency by a ‘‘ vitamin A- 
labile threshold,”’ that is, one which improves by 03 log. units 
(about two-fold) after administration of the vitamin ; they do not 
-attempt to define ‘‘ normal ’’ dark adaptation. 

In conducting nutrition surveys. in. the field, however, it is 
always possible or practicable to carry out the therapeutic test, 
which. involves (i) the administration of doses of the vitamin for 
a period up to 3 weeks, (ii) the testing of dark adaptation before 
- and after the administration of the vitamin and (iii) the use of 

_ some of the individuals as controls receiving ‘‘ dummy.” pellets. 
Nevertheless, it seems possible to ‘adduce. at. least presumptive 
evidence of.deficiency of vitamin A in groups of individuals with- — 
out the necessity for determining the vitamin A-lability of their 
dark adaptation. If there is a significant difference in the average 
values of dark. in two. strictly. similar groups, it seems 
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to conclude. that’ the group -with the inferior dark 
adaptation is; on the whole, probably ata lower level of vitamin’A 
_-nutrition, provided there is no reason to suspect other causes for 
the difference. Such other: causes include not only. disease 
(retinitis pigmentosa, defective metabolism; e: hepatic cirrhosis, 
etc.) but also physiological causes, the most important. of which 
is increasing age. It has been shown that there is a progressive 


deterioration of dark, adaptation with age, amounting to. about 


0-12 log units in the final-rod threshold for an increase of 10: years 
; (Robertson and Yudkin, 1944), and it is: necessary to.allow for 


groups. 
It seems possible, therefore, to the 


‘Status of different groups in regard to vitamin A by measuring 
their dark adaptation, provided there is present in none of the 
‘groups a pathological condition other than dietary deficiency: which 
might affect their dark adaptation and provided that the groups: 
are of ‘similar age or that allowance is made for the difference in 


age. This presumptive method for detecting deficiency in vitamin 
A is clearly not so conclusive as that involving the therapeutic 


- test. In addition, there is evidence that exceptions may exist to 


each of the three criteria enumerated above. First, a lack of 
correlation has been reported:in certain surveys between the dietary 
vitamin A and dark adaptation (Thomson et alia, “1939), (Oldham 
et alia, 1942). Secondly, in some experiments, deprivation of 


vitamin A produced no deterioration in dark adaptation even after - 
séveral months (Steffens et alia, 1939), (Isaacs et alia, 1940); Dann 
and Yarborough, 1941). ‘Thirdly, the improvement of impaired — 
dark adaptation does not always occur, ‘or occurs incompletely, 


following administration of vitamin A,. even though ‘the impair- 
mefit may have been produced by dietary depletion of the re 


(Heclit and: Mandelbaum, 1940), (Hunt-and Hayden, 1942). 
_ view of ‘these findings, it is ‘sometimes suggested that studies: r 
_ dark adaptation are Of no value in assessing nutritional status in 
regard to vitamin A’ However, these findings cannot. vitiate 
many. positive results which have been accumulated and 


prove definitely that there is a relationship between vitamin A 


dark adaptation. They do, however, indicate: that this 
‘relationship is possibly more complex than is commonly accepted. 
-For this reason, therefore, evidence of poor dark adaptation alone, 
such as we have suggested might be obtained for the comparison 
-of the vitamin A status of different groups, must be accepted asa 
‘less certain criterion than if it is-combined with: evidence “a 


— following administration of the vitamin. 
‘In this paper are stiidtes of dark adaptation 
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DARK, ADAPTATION AS A oF Derecrine 


types, out since June, 1941, on:some 1, 500° individuals, 
In some of the studies, the effect of the of vitamin 
has been observed; in the remainder; the relative 
dark ofwwarious groups: been 


Technique 


The: used was-a modified. and forsee of ihe 
adaptometer described in (Haines, 1938). Its reliability hasbeen 
demonstrated by Yudkin (198%), Yudkia et alia: (1943). and 


Robertson and Yudkin (1944). 
The subject is. instructed to look aloiig a 14 inches 


- whitened on the inside; which can be“illuminated by a bright ~ - 
lamp for the preliminary bright adaptation. The 60 watt lamp — 
- in the original instrument was replaced by one of 75 watts; the. _ 
- bright adapting ‘light is. then of the order of 500 millilamberts.: 
~The test objects are arrows subtending an angle of-6 degrees at 


the eye, cut out of a plate at the further end of the tube. The — a 


plate may be rotated by the observer so that either a blank white. 


- surface is presented (for bright adaptation) or one of four arrows | 
“pointing: in one of four different directions (for dark adaptation). — 
The intensity of the test light, which illuminates the arrows from ~_ 
behind, may be controlled by a combination of neutral filters and 
a pair of polaroid discs. The two polaroid discs are arranged so 
“that one may be rotated and thus reduce by a desired amount the — 
intensity of the transmitted light. The neutral filters, of which 


there are three with transmission of about 1/10, 1/100 and 1 /1000, . 


are fixed on.a rotating wheel with four,apertures. Thus, by using — 


the polaroid discs aldne or in combination with one of ‘the three 


filters, the illumination may bé varied.continutously over the range 
from about 107 down to 10° or ‘less 


- Measurement of course of ‘dark adaptation in individuals. 
(See Yudkin et alia, 1948.) 


After a standard intensity and duration of. 
_ light, the. minimal perceptible illumination is recorded at intervals _ 


over a period of 40 minutes. No difficulties have been experienced 


_ in doing this with. adults or with children down to 9 = of age. 


Measurement of final rod threshold in groups : of subjects. 


(See Robertson and Yudkin, 1944 e: 


: - Groups. of three or four subjects. enter a dark 1 room directly 
~ from‘ their work, without any previous light adaptation. If other 
are to he. on the same subjects, they may be 
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make records of clinical or dietary history, take ‘samples of blood 
for the determination of haemoglobin,,etc. 


After the subjects have been in the dark for 35. or 40 teins, 


the dark: adaptation of each subject is measured ‘by santas the 
minimal amount of light which he can- just see. 


The three or four subjects i in each group are tested in turn aad : 


then tested a second time in the same order. It is the second 


value which is taken as the measure of dark adaptating. Capacity. 


In about 400 of the 1,500 subjects ‘who were investigated, com- 
plete ‘curves of dark adaptation have been determined. Since, 
_ however,-the final rod threshold is the best single measure of visual 


_ performance of the dark adapted eye (Yudkin et alia, 1943), only — 


values this stage of are in: n this 
Results” : 
of. the- dark adaptation of various. 


Because of the effect of age on dark adaptation, the results are 
presented inthree parts. In the first are compared groups of 
school-children aged 9 to 12 years; in the second, groups of young 


adults aged 16-22 years and in the: last,, _older subjects over 22 


years. 

School children.—In addition to children’ from the Cambridge 
~ Senior School who were included in the nutrition survey described 
‘ elsewhere (Yudkin, 1944b), children from three other schools were 
examined, ‘Two of these schools were in Cambridge and one in 


a village a few miles outside Cambridge. The results are shown 


in Table I, Fig. 1. It will Be. seen. that the results were similar 


Mean dark adaptation values for shildren 2 


[School 


provided with: goggles of a density of 3, one- 
_ thousandth of the incident light. A low-powered (25 watt) red 
bulb with a reflector may then be used ata table. This will pro- 
vide enough light for the observer to work and, for example, to 
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“DARK. ‘ADAPTATION oF SCHOOL CHILDREN 


% OF SUBJECTS | 


5 


- 


FINAL ROD THRESHOLO, Loo wh 


School 1. School in Cambridge: Yadkin, 1944a), 
in poor part of Cambridge. School 3.—Home for somite and strays in Cambridge. 


in all three Cambridge schools but were distinctly poorer i in. ae 


‘School 2.—] unior School _ 


__ village schools (School 4). These findings are interesting in View _ t 


“of the differences. in economic level and diet of the children. 


School 1 was a Senior School in a fairly well-to-do part of Came 


_ bridge. ‘School .2-was in one of the poorest areas of the town. 
~ where many of the children were clearly undernourished. School 3” 


_ was a home for waifs and strays with which our laboratory had 


~ beén in close contact for several years and in which the diet of 


| the children was of a high . standard. ‘Nevertheless, there ‘was. 


“no appreciable difference in the dark adaptation-of the-children in 
these schools. «The slightly lower: performance in School 3 is not 
with the small-numbers=studied (31). On the other 
_ hand, children from the village school; whose--diet-in respect-of — 


vitamin A might have been expected to be better than that of ~ 


‘the town children, showed a significantly poorer dark adaptation. 
Young adulis.—One of these groups comprised. Birmingham 
factory: workers (see Yudkin, 1944¢), The other groups.of' similar | 
ft were 100 Cambridge médical ‘students, 95 students from one 
the women’s 58: nurses from Addenbrooke’s 
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(of. a, which ancladed 73. older nurses). and. 
- 28 workers from a. Sheffield steel factory. (of a group which. in- 
_ cluded 32 older.workers).. A comparison of these groups shows © 
. that the-nurses and both groups of students were equally good, 
and iF were better than the two workers 


dick adaptation values for young adults. 


“Mean final rod 
Number threshold, log. 


students ... | 100} 3°19 
Women students ... 95 

Nurses SS 13°14 

Sheffield workers ... 
Birmingham workers} 346 336 


‘DARK ADAPTATION OF YOUNG ADULTS 
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Fie, 


Older to the fact’ that effect ‘age on dark 


silnphision becomes increasingly evident with increasing age and — 
that comparatively small numbers of subjects over the age of 22 


years. were ts within each age intetval; the values: for the 


» t 


§ 
: 


ADAPTATION AS A MEans OF DETECTING 
DEFICIENCY - OF, VITAMIN. 563 


older have been compared with the average values for the 
Birmingham factory workers, which was the largest group — 
examined (Yudkin, 1944c), (Robertson and Yudkin, 1944). The . 
-two groups which were thus compared with the Birmingham 
__. workers were the 73 older Cambridge nurses and the 82. older. 
_ Sheffield workers. ‘he results are shown in Figs. 3 and 4. On 
- the whole, the dark adaptation of the Sheffield workers was about —_ 
‘the same as that of the Birmingham workers, whilst that of the: 
nurses was better than either group of factory workers. _Of the 
-_ 32 Sheffield workers, 16 were better and 16 worse than the average 
values for the Birmingham of the 73 43 were 
better and 30 worse. . 


ADAPTATION OF OLDER SHEFFIELD 
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from 1 Robertson and Yudkin, 1944; variation of dark adaptation with, 
Rirminghes: factory workers. .. 


Fig. 3. 
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BARK ADAPTATION OF OLDER NURSES 
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“Carve from Robertson and Yudkin, 1944 : of dark adaptation with age « 


2, Effect of vitamin A on dark adaptation. ; ee 


Laboratory workers.—A ‘small number. (fourteen) of : research 
workers and laboratory assistants received supplements of vitamin | 
~~-A-in-the form: either of the-vitamin itself-(24,000 1.U. dail}) or- 
carotene (half a pound of. carrots, containing about 20,000 I.U. 
carotene, daily). Details of the effect on.the whole course of dark. 
adaptation-have been described elsewhere. (Yudkin. et. alia, 1943). 
Taking a decrease of 0-20 log units in the threshold as the criterion 
of mapoenes it was found that the dark adaptation of 6 of these 
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had after” taking the” supplements. for’ three 
weeks (Table The proportion in this group ‘which showed 
improvement was exceptionally high” and’ has ‘not’ Been “equalled 
in’ any other group studiéd: ‘The réason for this is not clear’: 
it may have. been in’ ‘view of the’ ‘small nuinber of 

of Vitamin ‘A or. Carotene. on. 


Signigeant ‘improvement 


ine 
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of the Birmingham factory. workers (see Yudkin, 1944c) were: 
given vitamin pellets: similar to those taken by the 
school children; that is, they received a: daily ‘supplement of 5,000 
E.U. vitamin A; 1 mg: vitamin B.1, 25 mg. vitamin C and "500 
I.U. vitamin ‘D (Yudkin, 1944b).-' When they were re-examined 
in June, 1942, it was found that many of those given the pellets 
had not taken: them regularly.- At the.examination, therefore, 
each subject was asked in confidence whether he had ‘in fact regu- 
larly taken the pellets and’ in the analysis of the results, those who 
admitted that they had not done so were included with those who 
had not been given the pellets. The analysis revealed that these: 
188.‘ controls *’ showed no appreciable ‘alteration in dark adapta- 
tion (average improvement of '0-002.log units), whilst the 147 sub- . 
jects who claimed to have taken the pellets regularly showed an- 
average of 0-078 log units. Statistical analysis 


+3 a 


' shows that the ‘change in’ the vitamin’ group ‘is' ee whilst 


- that-in.the control group is not... Taking again a decrease of 020 


log. units as.an index of. improvement. and an increase of 0-20. el 
units.as an index of deterioration, it-was found. that, of the contro 


group, 48. improved, 71 were unchanged and 49 deteriorated of 


the vitamin. group, 73. improved, .46. were... unchanged and 28 
deteriorated. The difference between the Tesults in these two. 
‘groups is statistically significant. 

School children.—At three of the schools where tests on dark 
adaptation’ was carried out, the effects of vitamin ‘supplements 


were studied. The schools’ were ‘the three Cambridge town - 
schools described above (see Fig. 1).- The first of these was 


Senior School in which was ‘conducted: the nutrition survey re- 
ported previously (Yudkin, 1944b),-so that the examination -of 


. dark adaptation was repeated, as, were the other -examinations, 


after half of the children had been given the multiple vitamin 


_ preparation for a year. The children from the other two schools 


were also divided into two groups, alternate children receiving 
daily for 3 weeks capsules containing 100,000 1.U. of vitamin A. 


In none of these schools did the. supplements produce a any altera- 


tion in dark adaptation. 
Discussion 

The comparison. of the values. of dark adapiation rodorded in 
the last section suggests that both groups of factory workers are 
inferior, in respect of vitamin A nutrition; to the Cambridge 
students and nurses. In addition, the children from the village 


, School appear also to be deficient in vitamin A when - compared | 


with children from the three Cambridge town schools. 

The former result is in part confirmed by the fact that the ad- 
ministration of vitamin A, to the Birmingham factory. workers 
resulted ‘in a significant improvement in. dark adaptation. . The 
_ results with: the: Cambridge school children: are. less. directly ‘cone 
firmed the absence. of -improvement - im: the: town: 


following: the administration of the vitamin. : 


‘Thesfact that the dark adaptation: of- the village chitdeen was, 
inferior to»that of the town ‘children’ ‘was surprising, especially 
since -some the latter were. obviously: of «a ‘nutritional’ 


standard.’ Nevertheless, the fact that the general nutritional Jevel! 


of the village children. was higher than. that of the children: of at 
least one of the town schools, whereas their dark. adaptation was. 
inferior; does not imply that this could not have. been due to defi- 
ciency :in vitamin A. It is quite possible that. from a nutritional 
point of view, one groupimay: ‘be worse than a second in-one respect 


and better ‘in another. respect. For example, the poorer dark 
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DARK ADAPTATION AS A ‘Means OF DETECTING 
DEFICTENCY OF Viramin “A” 


Cambridge ‘students-and-the fact ‘that the former improved with 
"vitamin. A suggests that the workers were worse than the: students 
in regard to. vitamin A intake; nevertheless :the 


“of dark: adaptation may te ‘to. assess 
nutritional level in respect of vitamin A either by the: determina- 
tien“‘of the effects of the vitamin on dark adaptation ‘or by the 
_ comparison of the values of dark adaptation in various ‘groups: 
The latter method, while not providing such conclusive evidence 

as the former, may sometimes provide presumptive. evidence. of 

_ the relative nutritional status in respect of the vitamin, and for 
technical reasons it may be the only feasible procedure. 2 

Using the former! method’ of measuring vitamin A-labitity it 
was shown that deficiency of vitamin A existed in a small group / 
_ of laboratory workers and in a large group of Birmingham factory — 

_ workers, Of these workers, 147 who’ took ‘vitamin supplements — 
showed a statistically significant improvement in dark adaptation © 
whilst 188 controls ’? showed. significant change. Three. 
groups. of school children: showed: no: ‘sign of ‘Of. 
by this method.- 

comparing ‘the ti: adaptation. in: various ater 
groups, it was shown that the Birmingham factory. workers and a 
group of: Sheffield factory workers had. significantly poorer dark 
adaptation than’ groups of students and nurses;:. Similarly, a 
group of village school. ‘children had significantly poorer dark 
adaptation ‘than the three groups of school children. whose ses 
had. heen shown to be unaffected | iby vitamin. Aa 


We are to Messrs, Glaxo, and.to Messrs. British 
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"SNAKE: VENOM OPHTHALMIAY 
Major HaroLp RipLey, F, R.C. 


recognised as a of ‘defence. of 


certain: African snakes and injuries to the human eye are not un-— 


common. Few cases have been reported in the literature, and: in 
view of certain peculiar. a: le instance is. perhaps 
worth recording. 

It will-be recalled that shibee are two families: of polionpus snakes, 


the viperine and the:colubrine. The viperine, exemplified by the 


_ puff adder, Gaboon’ viper, etc.; has. long thin movable fangs. not 
"unlike -hypoderinic needles rts the apex of which is ejected a 
venom which is chiefly haemolytic though to some extent also 
neurotoxic. The colubrine, or more correctly the sub-family 
elapine, exemplified by the various types of cobra has strong fixed 
_ fangs sometimes’ grooved as opposed to hollow. from which is 
discharged a mainly neurotoxic venom. * In general colubrines 
have narrow bodies and heads and are very active, while viperines 
have. broad bodies. and angular heads and tend to. be sluggish 
—sometimes being trodden on by barefooted natives. 

Naja nigricollis, the black necked cobra frequently incorrectly 
called the black mamba, is. the usual spitting snake, though other 
African cobras, N. melanoleuca, N. haje and N. goldii have toa 
less extent the power to eject venom. All these snakes are exceed- 
ingly poisonous, the venom. being second only in virulence among 
African snakes to. that of pendraspis the true mamba, an elapine 
tree snake, Death frem. neurotoxic venom is due to respiratory 


_ paralysis and 1 / 5th grain is said to be fatal. Generally 10-20 times | 
the fatal dose is if the remain” in the tissues for a 


‘few seconds. 
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SNAKE VENOM: 


a is: nocturnal and. usually. prefers escape to 

but maybe. surprised when asleep during the day. ; Fully grown 
: it is some ‘six feet.in length and is commonly found near human 
dwellings on account.of its liking-for chickens. When confronted. 
by an enemy-it rears'up, expands. its hood,.which is much smaller 
than that of the Indian cobra and spits venom with unerring aim 
the eyes of its enemy... The Africans.think that having blinded 
a man the snake then bites himy.on the foot, but 4 in most cases. it 
prefers to escape. — 

The mechanism of spitting has, been in For; a 
fraction: of a second the jaws are slightly opened and with a sharp 
hiss two jets of venom shoot forwards for about two feet: and 
afterwards break up into 4 spray. There is no dribbling and 
spitting can be repeated four.or six times; after that the glands 5 
very rapidly refill though the new venom is of lower specific gravity 

and Jess toxic. It is uncertain whether propulsion of the venom 
is caused by contraction of the temporal muscles acting on the. 
liquid. in; the. gland. or by. the emptying of. the lung sac, but 
probably both .mechanisms: are employed concurrently. The 
venom will forcibly strike a glass plate five feet away. and its 
maximum range has been estimated: at from.8 to 12 feet. So far 
as is known the Indian cobras and the. deadly, Hamadryad. of. 
Malaya donot. spit.. Certain viperines, especially the rhinoceros- 
horned variety Bitis nasiconis have been known to spit for a short 
distance during careless handling though there is.no evidence that 
this is other than an involuntary action during fright, Sepedon 
‘haemachates,.or the. Ring Hals Slang of South Africa also spits 
and indeed according to Calmette is the chief spitting snake. 
~The venom of all_snakes, and scorpions acts as a strong irritant 
inthe eye and it, appears that.some animals.such as. dogs and. 
rabbits. are, particularly sensitive. The.venom cannot penetrate 
unbroken skin and absorption from the conjunctiva is apparently. ; 
_ slight... First aid treatment.as with other chemical ophthalmias is. 
immediate irrigation, the sap from a ‘banana. tree has been recom- 
mended, and provided early treatment is given, most. victims fully 
recover their. sight, though. instances. of blindness. from. corneal . 
reported, “gh 


age about 30 years,.a labourer, was 
grass with a:native' scythe’ when he: discovered a’snake 
cealed in,.a tussock. . The. reptile at once: raised head and: 
forcibly spat. venom,. some of. which, entered: the right eye. It - 
appears thes some four or ive feet. ‘separated the snake from. the 
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man’s face. Within a few minutes the patient was “seen by. a 
nearby medical officer and about 20: minutes after the injury she 
walked into the ophthalmic ‘department ofa’ hospital accompanied — 
by one of his colleagues carrying the decapitated snake which’ wat 


identified asa black necked’ cobra some ‘five’ feet in: length: 
The patient complained of considerabie pain: in the right eye. 


There was a moderate degree of conjunctival injection, -The 
whole corneal epithelium: was oedematous; the lower 2/3rds. was 


opaque and showed diffuse punctate staining with: fluorescein. In: 


addition there were ‘two sharply delimited staining areas semi- 


circular in shape and some.2 mm. in diameter in the interpalpebral: 
corneal periphery. Corneal ‘sensation was absent. The left eye 
was normal and there were no general t toxic symptoms. The treat- 


‘ment given was saline irrigation and. atropine. was: 


not used locally or by injection. 
“On thé second day there was well-marked -witli ‘a 
profuse mucoid discharge accompanied by some oedema of ‘the 


lids. ‘The lower half of the cornea was bare of. epithelium but: 
sensation was absent when tested by the of 


' toany part of the corneal surface. 
By the fifth day the cornea was: by 
tous, very loosely attached epithelium which formed a pyramidal 


elevation just below the centre.” Seseation: present 


much diminished. 


the ninth’ day’ corneal sensation: was but the bulla 
remained. «Two days later a large area of loose epithelium 
~ involving about half the area of the cornea’ was removed’ with a 
blunt ufitreated match stick revealing“ opacity in’ ‘Bowman's mem-- 

brane at the site of the epithelial bulla. Fresh epithelium grew — 


rapidly. but appeared oedematous, and thickened around - the’ 


opacity. On the fourteenth day the epithelium: was normal and’ 
apart from the localised faint’ corneal opacity the eye had 
completely recovered. Vision was 6/6 ‘The opacity 


was present two months later. 


_ The interesting features of this case appear to be the prolonged 
corneal anaesthesia, persisting for five. to seven days, and the. 
abnormal epithelial regeneration resembling: the epitheliolysis of 

~neuroparalytic ‘keratitis or. recurrent. erosion. There was 


évidence of absorption through the conjunctiva. 


A search through the literature of the past 20 years has revealed e 


only’ two papers on snake venom in the eye, both from East Africa. 


Zanettin (1935) reported two cases of nigricollis. venom causing 
marked pain and blepharospasm persisting for about:3 days. The. 
conjunctiva was strikingly pale at first and discharge was slight 
though later an.area of focal ‘necrosis lesions 
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“Were fiot: ‘deported, Calmette’s antivenene was given in one case 
‘but both did'equally well: “Pergola’s (1942) three cases were very 
similar; blepharospasm ‘was marked, the conjunctival lesion 
‘resembled a lime burn and there was no ‘corneal damage. Huppen- 
bauer (1944), however, in a personal communication reports having 
seen a nuntber of cases during 30 years practice in West Africa in 
‘most ‘of which a bullous corneal ‘lesion was evident: 

“The remarkable toxicity of snake venom is due to enzyme action. ae 
‘The fluid ‘contains’ many constituents of which the main appear to 
‘be water and ‘Salts 65’ per cent. to 80 per Ccent., albumen, which is 
‘lon-poisonous, and proto- and ‘hetero-proteases which are the 
active principles. Toxic substances comprise neurotoxin, possibly 
choline esterase, haemorthagin, ‘probably lécithinase, which has 
"also some cytolytic action and a blood-clotting fibrin ferment. 
‘Though no venom is composed of one toxin only the first sub- 
‘stance is characteristic of the elapine snakes, the second of the | 
Jarge adders and thé third of Russell’s viper and the Moccasin: 

Cobra venom is a yellow, slightly acid and intensely bitter liquid oes 
“Which when dry cracks like gum, loses its acidity but remains ites 
‘potent for. years. Watery solutions gradually lose their toxicity — 
which can, be destroyed by boiling for a few hours, being much : 

- more heat resistant than viper venom. Haemorrhagin may be a 
removed by adding lecithin. in chloroform and the product of eae 
haemorrhagin and lecithin can then be precipitated by ether 
‘leaving neyrotoxin in solution. The neurotoxin acts chiefly: on 

the central_nervous ‘system but also on peripheral nerve 

‘especially sensory. 
A 1/10,000 solution can be standardised by ‘« mouse. units,”” the 
greatest dose which by intramuscular injection is not ‘fatal toa 
20 gm. white mouse. Tnteerenens injections are ten times as 
_toxic as intramuscular. 

“Anavenene, analagous to diphierid toxoid can be formed’ ‘by 
venom ‘with 0-4 per cent.*formalin at 38-deg. C. Anti- 
venene is produced from the serum of horses which have received 
-_graduated doses of venom. _ Polyvalent sera covering most species 
of snake can now-be- ‘produced, a valuable asset in cases where the 
offending snake escaped identification. Early treatment with a 
tourniquet, free incision and antivenene ‘greatly - ‘diminishes the 
from‘snake bite. 

Mankind in general has a loathing of that it is 
to. discover the extensive literature’on the beneficial uses of their - 
venom. Cobra venom has been used as an analgesic for the relief - 
of pain in ‘tabes, cancer, angina pectoris, trigeminal -neuralgia, etc. 

It also relieves the pain:in herpes zoster without, however, modi- . 

fying the course of, the opposed cand: its 


> 


there is.no. addiction . ses, a. dose 
2 mouse. units, 5 MU are injected daily until pain. is relieved. ‘The 
relief is claimed to be of considerable duration, ae 

Russell’s viper. venom. useful styptic, for bleeding ionsila, 
_ tooth-sockets and: epistaxis, , but its greatest value is in haemophilia - > 
where the clotting time is reduced,from:days to minutes, 

Little work has yet been done on the employment of venom in 
ophthalmology but. a: -harmless. substance’ capable of. producing 
‘prolonged anaesthesia of the anterior segment of the eye: would be 
of considerabJe value in inflammatory conditions and after opera- 
-tions or other forms. of trauma, and the styptic effect. of. viper 
“venom might also have its. uses... Valle (1937) has treated painful 
ocular neuralgias, particularly in leprosy with conjunctival and 
‘retrobulbar Crotalus anavenene and claims immediate and lasting 
‘relief. .Pradham and Patwardhan (1941) treated a case of recur- 
‘rent vitreous haemorrhage with eight injections of 1/1,000 viper 
venom. Vision improved to 6/12 and the authors:claim not only 
coagulation but of and granulation tissue . by 

- Though the uses of crude venom are re probably limited research 
may lead to the discovery of substances of value in laid 
and further with cobra toxins. are 


Summary’ 


‘4 biter iation of spitting is given 
account of ‘the composition . and action of venom in. 
2. A case of snake venom ophthalmia i is. 
he therapeutic, uses of venom are discussed. 
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Puastic § FOR. IMPLANTATION INTO. 
TENON’S CAPLULE. 


PLASTIC SPHERES FOR IMPLANTATION INTO, 
TENON'S ‘CAPSULE IN THE FROST-LANG © 


E. C.LE., M.Ch,, Major (Féinp.), LMS. 


For many” years T have used peiforated solid glass necklace beads. 
of various sizes for the above. purpose. «They ‘were perhaps not 
so suitable as carbonized bone or gold basket spheres but were _ 
much easier to obtain than the:former and far cheaper than the ; ia 
latter, Most of the other materials used. for. implantation have Me 
greater: or lesser disadvantages; ¢.g., ‘hollow glass spheres may 
burst,: smooth.’ ‘unperforated spheres of any. material. are likely to 
migrate, and silver baskets cause staining. ~ 
he advantage of a perforated glass bead. was that it ‘could be 
anchored with catgut to the muscles inside the capsule; - : 
' The technique of snare enucleation, or that of stripping the 
pedicle with a De Weltz spoon. and.clamping with. the instrument 
_ made at my suggestion by Messrs, Down Bros., which. I prefer, 
_ gives a good.view of the capsule sleeve and muscle cone and an 
_ almost dry socket.. In ‘this the. perforated sphere. can be anchored 
readily by picking up-bites of opposing muscles a short distance 
back from where: they. were divided with a suture 
through the sphere. 
- It. occurred to'me some time ago that, methyl. ‘methacrylate resin 
spheres perforated in 2. diameters. at right angles, and fluted on 
_ the surface in a sort of basket work pattern, might. be better than 
‘perforated glass beads and even easier to obtain... Lt:-Col. S:-H. 
Woods, Army Dental Corps, kindly. had such. spheres. made ior 
_ me by the No. 1 Dental Laboratory, Aldershot. ; 2% 
They. were. anchored. to.,the: superior: and by 
passing through the vertical-tunnel, and to the lateral muscles.by 
way of the horizontal tunnel. These sutures were tied over the 
top of the globe; the usual-purse-string catgut suture was then _ 
passed round the mouth of the bag, picking up alternate bites of — 
Tenon’s capsule’ and cut muscle extremities, and’ tied ‘off. The 
fluting of the globe is intended to’supplement the fibrous tissue 
anchorage which eventually takes place. e 
The resin spheres, first used produced an unexpected and extéen- a 
sive non-inflammatory oedema of the lids and cheek. This 
undesirable..reaction occurred on; several’ successive occasions. 
‘Messrs. Doss Bros. ‘suggested that: the tissue might be 
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due to using. unsuitable plastic mad ‘tom ‘up some 


spheres in material proved-to be-inert.* Fhe firm kindly supplied 


me with some 17 mm. spheres as illustrated. _ Fhese have been 


tissues ‘reaction’ was noted. One patient seen a’ year ‘after the 
implantation was made had 4 perfect socket ‘with good movement 


of his double shell (reform) prosthesis, without any OF 


vening: irritation. 

In view of all the trouble which a bad socket can give rise ty as 
emphasised byone’s experience in’ the present ‘wat emergency, rit 
seems well worth whilé to take pains to give every patient that is 
Subjected’ to enucleation the opportunity of having a good ‘socket. 


One should ‘aim at a’ convex movable stump, Coveted ‘by ‘smooth 


conjunctiva as’ free from scar tissue rucking as’ -possible. ‘This 
may ‘be obtained by careful limbal incision of the’ conjunctiva, 


adequate undermining, ‘a good implant, and closure’ of the clean- ; 


cut conjunctival wotind by ‘accurate apposition of its edges. — 
Such sockets are worth treating with respect and nothing but a 


double-shell (reform prosthesis) or a carefully filled plastic pros- 
thesis should be used. A single-shell prosthesis i ig very liable‘to— 
produce contracted socket, an even greater evil in military than in — 


civil life.” Since writing the above it has come to my notice that 
the fdea of using plastic spheres is not new. “1 understand they 
have been used in Canada and perhaps elsewhere. 


' The pattern described is possibly: an innovation ; at all events” 


THE LOCAL APPLICATION OF PENICILLIN 
BY 


= E. Wricut, I, E., M. Ch., rani, I. M. 


‘IF it is desired to apply the solution to the conjunctiva and cornea 
by frequent instillation rather than “by some form ‘of : contact 
chamber, which is not always well borne, the following mnie 
device ey be employed. 


: *Received for publication, August 5, 1944. 
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"ENp RESULTS OF OPERATION FOR DETACHMENT OF RETINA 575 
Kirkpatrick’ 5 double eye shield, a5/made by Messrs. Clement 
tn: “position: over cellophane apron cemented to the 
‘skin from the side of the nose to a point above the mid zygomaon 
the affected side... The apron should be about’ 8 inches long-and — 
5- inches. wide and cut witha suitable curve to: lie on the infra- 
orbital skin, where it is stuck by Portex plastic skin: The free 
end of the apron. should have its edges cemented together for about~ 
, inches: as a sleeve. ' This enables the drip from the eye to be 
eaught ina suitable'vessel. A glass dropper with short taper of 
' suitable: jength is placed in one of the limbs’ of the cross aperture — 
andi strapped. in ‘position so that its tip is'just-over the caruncle, 
other end ‘is attached to a drip. feed apparatus, timed for say 
2-drops a minute, If the patient is unable to keep the eye ‘open 
when: the actual drop is falling he:can be. instructed to blink after 
“the drop has fallen dn the caruncle. This’ should ensure regular 
instillation. while the patient is awake and cooperative: relieve 
the nursing staff, 

This device.does not function while the patient is asleep. “There 
are experimental indications that/it may not be desirable to allow 
the drip. to. continue. during*the hours of sleep. It may be-wiser 
to allow periods of rest.and use the drip with fairly long -inter- 
missions, Should a continuous: night drip be required and the 
upper lid be undamaged or relatively free from swelling and dis- 
tortion, another. type of simple device will be found practicable. 

‘An ordinary laboratory pipette is cut about 2} inches from where » 
the glass tube abruptly tapers. - The cut end is bent in ‘the small 
Bunsen flame to form a crook, the short limb of ‘which: is 

ut} inch. long and parallel to the. stem. A short length of 
small bore tubber tube ‘such as. Byte’ Sy or valve’ tubing: is 
_on to:the-crook. 
This» can: be under the inner ‘of the: ~upper* “tid 
andthe pipette with ~its..rubber. tube to 
“THE 1 END RESULTS OF OPERATION FOR 
DETACHMENT OF THE RETINA 
(With follow of fifty. successful casea)* t 
BY 
L. Hine, 
the of the Wes: have had the opportunity, ile: 
in charge of an E.M.S, Ophthalmic Base, of: ‘Operating on a.con- 
siderable number of cases of. detachment of the retina...I have — 


Received for publication, June 15,1944.” 
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though there'is nothing very new to-report, I felt it would be of 
interest:to: publish the ‘results., Spectacular percentage successes 
have: been reported in small groups of ‘cases from time to time 
the ‘last few: years, and’ still more spectacular claims ‘have been 
: ‘made for larger totals, but none of these: reports’seem to have been 
x ‘made after:sufficient period of time-has elapsed since the operation, 
considering the results which follow, I feél that: it should 
remembered that, somewhat naturally, ‘the’ Emergency Bases 
_ did not always get the ‘pick--of the cases, when the surgeon who 
first.saw thenvzhad beds of his own available elsewhere. But, 
_taken all in all, I think my figures could-quite ‘well apply to any 
unselected group of hospital cases: It will be indicated later that 
patient. 

‘Up to: the of 1944, that is in years. 
_ months, I have actually operated on, or been responsible for, 169° 
cases, one of whom died from an entirely: fortuitous cause five 
days after operation, and so cannot *be included in ‘any list of 
success or failure. To get some finatity of results, and to have a 
long enough period to follow up. the cases,” I have only made a 
_ full analysis of the first 120 patients, who were operated on by athe 

_ end of November, 1942, with fifty successful results: ; 
Now. 50.:cases out of 120 only ‘gives a percentage of 41-66 per 
cent., and: this seemed to:be a rather‘poor return for all the trouble 


planning of the latter. 1 then noticed’that a very high percentage 
of bad risks:came from one source, which- supplied’ 49 of the 
4 patients with only 15,satisfactory tesults, a matter of 30-6 per cent. . 
From all. other sources I had had 71 cases, with 35 successes, 1.63, . 
49:29. percent. ..It is this lattér figure, practically 50 per’ cent., 
which, I think can be taken as the right one for unselected hospital 
- cases, done under satisfactory conditions: As‘a matter’of interest, 
I found that fifteen of these 120 patients were, in the first place, 
sent to see me privately. Ten of them are included i in ee list of 
fifty successes, 4.¢,, 666 percents 
To show the importance of not poblishing too 
or without sufficient follow up, out of the 120 cases, thirtéen were 
sent out as satisfactory, with retina in place and a full field of 
vision, only to return at varying intervals of from three weeks to. 
six months, with the history of sudden loss of vision a day or so 
before, and with the retina redetached. Some two returned. after 
three weeks, one returned after four weeks, two returned after five 
weeks, one returned after six weeks, three returned after eight 
“weeks, One returned after’ten weeks, two “feturned 
weeks, one returned after t weeks. 


also been’ interested in’ following up the’ successful’ cases, and, 


one took inthe examination before operation, and the consequent — 
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END RESULTS OF OPERATION FOR DETACHMENT OF RETINA 
On the other-hand, two of the cases ‘included: amongst the list 


of fifty $uecesses*wére sent out as failures, only: to’ return; the one 


after eight’ months, ‘the other after ten months, with retina in place 
and a full field.” ‘This fact. was verified by two or three of my 
colleagues at the ‘Royal’ Westminster Ophthalmic Hospital, so 


that I should not be solely responsible for the observations... Then, 


more recently, a third patient, operated. on: in May, 1948, and not 
included.in the-present series, came to my' clinic five months after 
"operation, to be transferred from the: list of failures to.the.tist of 


successes. 
- then in that eye. 


Operation, September 13; 
Operation, September 29, 


T saw her again in. February, was 


Fifty ‘Cases, seen ‘or reported on: 


Operation, October 27, 1939. 
"Operation: November 1], 1939. 


Operation, April 30, 1940. 
Operation, May 6, 1940 


"Operation, May 6.1940... - 


‘May 12, 1940 ... 


Operation, October 4, 1940) 


eee 


Operation, October 8, 1940 
Operation, October. 25, 1940. 


Operation, October 25, 1940 
“Operation, October 25, 1940 
Operation, December 17, 1940 ... 
Operation, January 3, 1941 

Operation, January: il, 1941 


Operation, January 11, 1941 


Operation, March 23, 1941 


Operation, April 29,1941... 
Operation, June 10, 1941 


_ Operation, June 19, 1941 . 
Operation, July 1, 4941: 
Operation, July 22, 1941 ... 


eee 


oe 


‘ Operation, August 5, 1941 
Operation, Septeriber. 2, 

Operation, September 23, 1941: 
Operation, September 30, 1941. ..: 
Operation, October 6, 1941 : 
Operation, November 11, 
December 9, 1941 


? 


2-years.3 months 


eee 


29 years 3 months 


= year 11 


6 months 


years’ 4 months 

year 8 months © 

years: 6: 
years 6: months... . 
year6 months 


2 years 
years 


} 
tt 


3 years: 5 months ‘ 
year-6 months 

year. 6 months. 

l.year 6 months" 

years 2 months 

year 6 months 

2 years 7 months.) 
-3-years month ....... 
4 months, ; 


months 

“1 year 9 months 

2 yeats: 


2 years 2 months 


2years,8 months... 
lyear. 
year 3 months 


‘6months 
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Operation, February 17, 1942. is 

May, 5, 1942. 

‘Qperation, May 5, 1942 

“Operation, May 26, 1942. 

jo “Operation, October 6, « year 1 month 

Operation, October 9, 1942 year: 7) months. 
Operation, October 23, 1942... ... year 6 months 

Operation, November 29, 1942 ......-.... LyearS months 


“It will be seen, from reference Gis the lia the fifty. successful 
casés,that:all except ‘five have. been ‘seen at. least-one year after 
operation, many. much. longer, most several: occasions. 

_ One of thé five’died suddenly five months after operation, -but was 
seen at Wiridsor’ with -the operated eye ‘quite satisfactory very 
shortly before death. The other four could fot be tracéd when I 
started to get everyone to report after twelve months, but all had 
been satisfactory when seen, two four months, one af months, 
and the other eight months, after operation. 

Two of the fifty €ases were. operated on Mr Gimblett;, and 

two by Mr. Geldsmith while | was on holiday, while Iwas respon- 
’  -sible for all the'rest, as well as for all the noting and the follow up. 

Three of the’ successful cases: were operated on ‘by electrolysis, 
in the very early days when we had ho available diathermy unit, 
and the history of one of these over four years from. Spsration will 
be given later: 

Most of the rest-had surface with, ‘Weve’ applicator, 
with current: varying from 110-120 milliamps,. followed. by dia- 
thermic: puncture and removal of as ‘sub-retinal fluid sas 
possible with a ‘*sucker.”” Keeler’s technician was ‘in charge, of 

the apparatus, which arrangement have always considered very 
satisfactory. Somie of the disinsertions were however done with 
Lindner’s imm. perforating point with a small base’ to give addi- 
tional surface reaction, using a cufrent, of 60 milliamps.. This 

- gives more localised reaction near the ciliary. region, and small 
discrete : reactions: are readily if the Retina is not 
ballooned. 

By successful one a complete: 

_ the retina, with full peripheral field, save where this is ‘encroached 
upon by the operation area. Restoration of good visual acuity is, 
naturally, a different matter, and depends ‘on the degree of injury — 
caused to the fovea by the or.on prior acuity 
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‘six! holes were Otherwise each hole represents 
a separate case. Qne of: the 50 cases had no’ hole or dis-insertion. ~ 
were 26 right 23 one eye with no. hole.’ 


the eye.. One of my: very patients, happy: to 
his field of vision in: an ight had? visual 
acuity: of less'than 1/60. 

Final Vision in. the. fifty cases was: 6/6 in three: cases,’ “att 
of whom ‘were originally seen privately ;:6/9- in five cases, two of 
whom were originally seen’ privately ; 6/12 in six cases; 6/18 in 


- ; FU 
Erc,, IN SUCCESS 
POSITION OF HOLES, Erc., IN SUCC 

: 


cases, one an old eye, one a 
_-ment below, and one an old) macular haemorrhage. Another had 
previous detachments i in that eye 3/60 in one case, a diabetic 
who had two operations and. was seen: after twosand-a half years; 
14/60 in 1 case, reported later. -Less 1 /80 in case previously 
mentioned. 


‘above. 


Final Reading Vistos. was taken in ‘eae ‘35 of the cases; as 1 
‘had not recorded it as.a routine inthe earlier stages of this investi-— 
gation. J.1 in 14 cases, eight had v. 6/6 or 6/9, five had v. 6/12, 


one myope (—12D.) read without glasses; J.2 in three cases, one 
had v. 6/12, two had v. 6/18;.J.4 in two cases, one had v. 6/18, 
one had v. 6/24; J.6 in seven cases, five had v.6/18, 2 had v. 6/24; 
J.8 in three casés, one had v. 6/18, two had v. 6/24; J.10 in one 
‘case, v. 6/24; J. 16 in one case, v. 6/36. Less. ap) 16 in four 
cases. Three were old amblyopic eyes. © 

‘It is rather interesting to note how the quality. 3 the ‘oiling 
. vision by no means always corresponds to the degree of view 
acuity as registered/by the distance types. 

These are all, final visions. “It is swell known: that the vision 
_ frequently improves for some time after the patient is discharged 
from hospital a month after operatiofi.. At one time I thought that 
about four months was the limit of time to expect improvement, 
but I have now seen several cases which took a much longer period 
‘to attain the visions: given above. For example, one patient had 
6/60 two months after. operation, 6/36 ten months after, and 6/18 
all letters when seen after two and a half years. . Another had 
6/36 one month after operation, 6/18 four months after, 6/12 partly 


twelve months after, and 6/12 all, with-some letters of 6/9 twenty — 
‘months after. One need not give up hope of improvement until 


’ interval tests have proved the position statit:” Even then the 
reading vision may go on improving though the vagual, acuity for 
distance has: remained. Stationary over a period, 


Of this series of 120° cases, twenty had ‘secondary. 
L have not had-much success with this, and I believe that this is, 
the general experience. three of these cases. are included 
amongst the fifty successes. ‘Two. had. entirely fresh holes in a 
‘retina detached on the opposite side of the globe from the original 


detachment, and only one was te-done« over, or adjacent: to, the- 


original operation: area. If the original: tear is: well surrounded 
by. reaction, further operation, apart from- the finding of fresh. 
holes, holds out little chance of success. Fresh tears appearing 
near the edge of the reaction area give an equally t bad —— 


Many of the above read scence in the tine below that or 4 
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" END RESULTS OF OPERATION FOR DETACHMENT OF RETINA 581 
“© Thirteen of the 120 cases had had'previous detachment in: the 


other eye, which was blind, that is 10-8: per cent. -Some had had 


_ operation. which was. unsuccessful. ‘In seven cases, which are - 
included amongst the fifty successes, the result was very satis-- 


factory ; the other six were failures, in spite of secondary operation. 
I have subsequently had several more’ cases’ of this-type.: The 
fact that bilateral detachment is so relatively frequent is, I think, 


an added reason for advising operation for ‘this condition. when 
the other eye is a good one, save in the very unpromising cases. — 


- Four of the 120 cases were aphakic. Three of them had had 
discission in childhood} the other ‘had “had extraction for senile 
éataract ‘three or four years previously. Two of’ them had ne 
visible hole’ or disinsertion.” None of them ‘was successful. 
have, however, hada more recent case, operated on thirty-one a 


_ previously by Devereux Marshall when aged’11, whom I operated 


on when aged 42, on July 6, 1948, and last saw in April, 1944, 


_ just nine ‘months after operation. He had vision 6/36, and a full - 
field. In his case had found a ‘small ‘hole in down . 


andout. 
Myopic cases forty-eight or 40 Of 


‘Seventeen ‘were successful. There were :—Under nineteen 
“cases—successful, 9; i:e., 47°36 per cent; to +12D. twenty 
cases—successful 8, per cent. ; over nine cases— 
Successful 0. 


"Trawmatic cases, with definite hhistovy of. recent « or more’ 
injury to the eye, numbered ‘seventeen, or 13-83 per cent... Of 
these only nine were successful, but few of the unsuccessful cases 
were straightforward. One had had pfevious magnet extraction; 
two had sverwons rents of long standing, and another: had-myopia 
averaging -13D. with two large parallel tears on the temporal 


side. Still another had come a lengthy and tedious journey from _ 


Crete, via Suez, Durban, and‘ Liverpool,‘ with stops at each, after 
being bombed and shipwrecked during the evacuation. He had ee 
large disinsertion down and out, but also: two: small peta in ft f 


fetina just external to the macula.’ 


“Multiple holes were present in 18 cases. Of these. six, or 833 
per cent., were successful. 

Localised “© moth-eaten areas ’? seem to’ have: a good prognosis. 
There were three cases and all were successful. ? 

No hole or disinsertion could be found ém six cases, but tout 
of these were the aphakic eyes mentioned above. This. again 


‘proves how rare are the cases’ with'-no: visible tear if the eye:is 
_ thoroughly examined. Of the other two cases one was successful. 


She was seen two years and five months after operation... 
Ad thought. it might be interesting to the. successful and 
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cases in various age. in an. umber of 


Ae up. to 20 ‘Successful 4 


: Ito one divides. the cases into two main groups, the under 40 and 
thei over 40, it will be seen that the number of successtul cases in 
each group is. practically identical with that,of the. unsuccessful. 

Iti is not-age, in itself, which determines the prognosis. NG: 

- Theroldest successful cases in the present series were aged 66 


"years. But in November, 1943, I operated oma very well 
served man of '73 years with good result. I recently heard. from 


- Mr, Aynsley in Bournemouth that he was:still satisfactory. 


. The youngest patient was aged 9 years, and his case is reported - 


later. 
The. -dctachaent. of standing successfully ‘operated on 


in this series was in a boy aged 13 years. Two and a.quarter 


years previously, in July, 1939, he had aimed a. catapult at his 
left eye instead of away from it, ‘and soon noticed the sight in that — 


eye was misty. Before anything was done about it he was 
evacuated from London, and was not seen till October, 1941. He 
had-retina detached to disc level with a big disinsertion down and 


out, On February 1, be. had. 6/36.and J 8, with 


field of vision. 

‘But:in August, 1943, I on. a boy aged 15 veate, with 
a. a. history. of direct trauma to the right eye over three years pre- 
viously, with defective: vision. in that eye of same duration... He 


had not been ‘seen before he came:up from South Wales. to. visit 


his sister in London in 1943.. He had.a_big.: disinsertion below. 
He now has only 6/60 vision, but his field’is quite full and retina 


in place. I saw him bad: showed him six months 


after operation. - 
In both cases projection. of light was. good over the: detached 
area prior to operation. Both cases were traumatic i in origia: and 


occurred in young lads. i) 
I worked out the position of the tears. oe ‘the fifty scicecanial cases 


and in a corresponding number of unselected unsuccessful cases. 
I had to come to the conclusion that the chances of success are . 


_ quite independent of position, but depend on various: 
factors. ‘The: results were as follows 
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“ai disinsertions disinsertions. 
the cases there is to which is 
‘not already well known, except that I am still further: convinced 
that only careful ‘examinations, several times repeated while the 
patient is getting used to his, or her, surroundings i in. hospital for 
two or three days, at least, prior to operation, will give the best 
results and-save a lot of time on the operating table. The operator 
must plan exactly where he will place his first electrode, and then ~ 
check up on its position. before making further applications, which 
should need little rechecking if he keeps his picture in mind. I 
always have one stuck on the Avall during operation, with the 
measurements and meridians I have previously planned. On two 
or. three occasions, by such simple methods, I have been able fo 
do. four cases in one morning, and, at any rate On one occasion,. 
October 26, 1940, three of the cases were ‘successful arid ‘are 
included i in this Series. 
“While.one has put the average « chance of success at 50 per cent.,. 
it certainly is not fair to the operator for other surgeons to put it — 
_as high as that in cases of extensive retinal degeneration, aphakia, © 
multiple holes and large rerfts. In no ‘selected group of cases 
Should it be put higher than.75 per cent.'in my opinion, as a few 
of the eyes which look very good tisks ultimately prove’ unsatis- . 
factory. All the same, some of the cases’ which are included — 
amongst the fifty successful ones seem to point the moral that ‘there _ 
are few patients who should not ‘be given the chance of operation 
if they are willing to take it. From this view point a few of the 
‘more remarkable histories should prove interesting. 
_ The first is that of the youngest patient previously ‘mentioned. 
He was certainly a most unfavourable case, He was a boy of 
nine yeats, with a mother blind from bilateral retinal detachment. 
His father was a German-Jewish doctor from Frankfort-on-Maine. . 
. At the age of five his right retina became detached and the eye 
blind. In January, 1940, he had a detachment''in left eye, and — 
was operated on by Weve in Utrecht in March, 1940, by barrage 
right down the temporal periphery ahd, later on, an injection of 
2 per cent. pepsin into the vitreous, in an heroic’ attempt to dis- 
solve vitreous bands. - He got away: from Holland just in time, 
_ before the invasion. His sight recovered sufficiently to let him 

get about and attend a small village school in this staid: ‘but 
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“must have been poor. In December, 1940, it 
again. I saw him for Mr.-Cole Marshall and took him into my. 
base. There was a large disinsertion down and in, but there were 
also a numper of congenital bands in the vitreous, forming a sort 
of framework, as well. as a fold.of retina, which may or may not 
have been congenital, or may have been due to injection into 
vitreous, running down and out from the nasal side of the disc. 
Weve's barrage was readily visible all down the extreme tempofal 
periphery. 

‘Very unexpectedly operation was successful, and. the retina held 
for. three years, as confirmed by several inspections by myself and 
the late St. Clair Roberts. Central vision was only 14/60, and 
he only read the Snellen 6 metre type at half a metre, but he was 
delighted with this, which he said was at least'as good as after his ” 
first operation, and with his full field of vision, with which he 
~ could not only walk, but run, about. He had obyiously never 
known what good vision was. He was then sent to the Blind 
College at Worcester, and this was a wise step. Unfortunately, 
just three years after operation he had a fresh detachment and 
operation was unavailing. I have kept him on the list of suc- 
cesses, as I had ‘Set the standard at one year and he-had lasted for 
three. 

Another patient was.a man aged 42 years. “In 1936, he ‘also 
had lost the sight of his right eye from detachment, ‘which had 
- unsuccessful Operation. In 1987 he ‘had detachment in the left 
eyé and end vision of 6/12, after much perseverance and three 
operations by Gerald Penman. In September, 1940, his vision 
failed again in his left eye, and a fresh detachment, with three 
small, somewhat doubtful holes, was seen. a very hazy 

vitreous in the upper nasal quadrant, ce 
_. After operation the opacity in the vitreous was. eae. increased, 
and, after four weeks, he could distinguish nothing, but light from 
dark. ‘We kept him in for two months-and the vitreous cleared. 
considerably. He could then see 6/60 with his glasses, which 
were ~12D. He is the case whose vision. took over two years. to 
improve to 6/18 and J.1 without glasses.’ The end result in his 
_ case far exceeded our SSRP ARON: when his previous. history was 

taken into account. 

Another. very, ‘unpromising case was a) _woman, aged 41 
who is one of the three, previously. mentioned, who had _.success- 
ful secondary operation. She was almost, stone-deaf, with old 


I.K. in. both. eyes, and. corrected. vision, (-6D.). in. left. ‘eye of 


6/36. She had extensive old. , peripheral choroiditis i in both eyes. 
_ In January, 1942, she had a. detachment i in the right eye, with a - 
peripheral. tear. below, with a in a. hongne. of retina. attached 
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‘tothe ciliary region. Operation was on: February 1, 1942, 
“March ‘16. vision .was. 6/60 and: retina flat. On April; 20. 
~ knocked her-right eye against a chest of drawers and vision again 
failed. She was found to have afresh detachment above, with 
small horse-shoe tear about 2 *‘o’clock.’’ Further diathermy 
proved successful, and, when I. last saw her in August, 1048; her 
vision was 6/24 and J. 6; 
‘One could report other cases sehichs have found ‘of consider- 
_ able interest, but, finally, I will mention one who was treated by — 
_ electrolysis, and was the first detachment operated on at the base. 
She was aged 52 years, when, in August,’ 1939, she hada detach- 
in her ‘left-eye, which was approximately -12D. myopic. 
Tt was hér worst eye, and vision had never been more than 6/12, . 
There was a ballooned detachment up ‘and out, with a rather large 
rectangular tear. Two months after operation vision was’ 6/24 
in that eye,and field was full. On January 7, 1943, she slipped 
and’ knocked fier left temple on the floor. She had a small sub- 
conjunctival ecchymosis and a haemorrhage i in the left macular area. 1 <ee 
Vision was less than 1/60 but her field was-full. I saw her twelve Syne 
months later and her vision was again 6/24 with full field. Which 
record may well make us think, now that electrolysis is So much 
out of favour! 
‘To sum up, this paper reports the results obtained ‘from opera- 
tion on 120 cases of detachment of the retina, and from a follow — Soe 
up of fifty successful cases. ° It is an attempt to give accurate 
details of cases watched for a sufficient period of time, and not a 
claim to spectacular performance. The results seem to agree very 
closely with the careful assessment made by Sir Stewart Duke- 
Elder in his text-book of ophthalmology. 


to our appears in Science 
June; 1944, over the signature of W. R. Aykroyd-of the Nutrition - 
Research Laboratories, I.R.F.A.,Coonoor, India. This author has 
described night-blindness among Newfoundland fishermen living-on 
a diet deficient:in vitamin A, and says that the fishermen: treated 
themselves by: taking cod-liver- oil,’ cod and: seal liver, hen’s and 
gull’s livers, and ‘by such means ‘cured themselves to their own 
satisfaction within 24 to 48 hours.” “But Aykroyd’s most interesting 
is -an extract from: ‘ Narrative of Journey through the 


United Provinces of India from Calcutta to: Right 
Rev. Reginald Heber, Lord: Bishop of Calcutta, 3rd Edi, Vol. IL, 
(1828)... With to: and editor: we 


passage in full : 


our way back through the town a man. of- me; 
that he was blind. On my calling him, however, he came forwards 


‘so readily to the torches, and saw, I. thought so‘clearly, that [asked 
him what he meant by: telling me such a lie... He answered that he 


- was night-blind (‘rat unda’), and I, not understanding the phrase, — 
and having been a good deal worried during the day with beggars, 
for the whole fort is a swarm of nothing - else, said. peevishly, 
‘ darkness is the time. for sleep, not for seeing.’ The. people laughed 
as at a good thing, but Iwas much mortified.afterwards.to find that it 


was an unfeeling retort. The disease of night-blindness, that is, of 


requiring the full light ‘of day to see, is-very. common, Dr, Smith : 


said, among the lower classes in India, and.to some professions of 


men, such as soldiers, very inconvenient, The Sepoys ascribe it to. 


bad and insufficient food, and it is said to be-always most prevalent 
' in a scarcity. It seems to be the same disorder of the eyes with 


which people are afflicted who live on damaged or inferior rice, in 


itself a food of very little nourishment, and ‘probably arises from a 
weakness of the digestive powers. I was grieved to think I had 
insulted a man who might be in distress, but Dr. Smith comforted 
__me by saying that, eyen in respect of night-blindness, the man was 

too alert to be much of a. sufferer om the: cause which he 
mentioned,” 


ABSTRACTS. 
MISCELLANEOUS 


Minsky, Henry (New removal of intra- 


ocular foreign. body with the aid of the Berman locator. — 


Arch of XXXI ‘Series, ‘Vol. No. 3, 
p. 207. 
‘Minsky hipéats use an dos the of 


metaliié intra-ocular foreign bodies, which should be of value in war 


surgery. It consists of a diagnostic rod_ containing the equivalent: 
of two transformers; one in the handle and the other at the tip. 
_ The primary coils are connected with a source of alternating current, 

_ the secondary, through an amplifying unit, to a volt-meter. Passage 


of an alternating current through the primary coils inducesa current 


“in the secondary ones and these, by a balancing arrangement, are. 
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adjusted: ‘so ‘that the: volt-meter connected with them reads zero. 

_ If now the tip of the diagnostic rod approaches a metallic foreign: 

__. body, the balance is: disturbed and the needle of the volt-meter is 


. deflected; If the point of the rod is passed over an eyeball contain- 
_- ing a magnetic foreign body, the maximum deflection of the volt- - 


: . meter will occur when the tip of the rod is over the foreign bedy. 


A case is reported where this-instrument ‘was successfully used for. 
the-localisation and: subsequent removal of a metallic foreign body — 

by the posterior route, using:'a technique somewhat similar to that ; 

described by in our issue of March, 1944. 

v. Penicillin’ treatment of: cavern. 

ous sinus Jt. Med. Assoc., May. 

year ‘old boy had a ou: on 
September 29,1943. On October 1 he fell and struck his head. 
_ The pimple. began. to swell and became painful, and there was 

accompanying fever. On the following day his face and eyes — 

became swollen. He was admitted to hospital on October 3. 

On examination the was found to be acutely ill’ with pyrexia. 

_ There was an open draining furuncle in the midfrontal region and 

oedema of the eyelids. There was no chemosis and no muscular — 

_ paresis. The pupils were equal and reacted normally to light and 

accommodation. There was no proptosis. - Fundus examination. 

showed slight venous congestion. - _Oedema extended upwards from 
the furuncle. 


‘Pus from the furundle’ on: culture’ yielded non-haemolytic - 


staphylococcus aureus. Culture of the blood produced a growth of 
haemolytic staphylococcus aureus. _ 
_ The condition was diagnosed as furunculosis of the frontal ‘region 
with probable thrombophlebitis of the frontal veins and superior | 
branches of the; facial veins. _ There was no evidence of involvement 
of the cavernous sinus. 
Immediate‘ treatment ‘with’ salphathiazole orally and sulphanila- 
tide. locally. was applied... On the second day, October 4, the 
frontal oedema increased.and began to involve the jower lids, The 
temperature curve was septic’ in character, reaching 106°F. “On 
October 5, oedema of the right lower lid became pronounced and 
chemosis was noted in both eyés.: The retinal veins were now seen 
to be engorged and it became clear that the thrombophlebitic process 
was to. the also, fo the left. 
sinus. 
Infrevenouis was: given . Without: improvement; On 
Pctaber 6 the child’s condition was grave, with pulmonary inyolve- 
ment. On: ‘October 8 other treatment abandoned. 
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Oxford. units of penicillin in.a‘5 per cent. solution:of dextrose were 
given intravenously within the first twelve hours. The temperature 
immediately dropped. to 103°F. and the child began to improve, and 
was afebrile after seven GARR During fourteen: ays 975 aa Oxford 
units were given. 
On’ October 15, ‘in apie: of -seith 
diminution of proptosis, the blood on:culture still yielded haemolytic 
staph. aureus and sulphadiazine was started by the. mouth. On 
October 20 the blood-was sterile on culture. 
On October 19 the condition was as follows: :—subsiding bilateral 
proptosis, dilated superficia} veins, ptosis of left upper lid, paralysis 
left external rectus, paresis right external rectus, pallor of both. 
optic discs, bilateral macular oedema with. engorgement:of retinal 
‘ yeins. There was no vision at all in the left eye, but with the. a 
eye he could distinguish’ objects at two. feet. : 
On November 2 the patient was discharged i in excellent general 
physical condition except for left foot-drop, ‘complete ptosis of left — 
upper lid, bilateral paralysis of external recti, and bilateral atrophy 
of the optic nerves. -Later the left ptosis disappeared and the recti 
paralyses had greatly improved. It is not stated that there was 


any of the visual acuity. 
MacCatan. 


CORRESPONDENCE 


_ STRABISMUS OPERATIONS 


To.the Editors THe BRITISH JouRNaL ¢ OF 


_DEAR:; Sirs—The: letter. which appeared i * the April, 1944, issue: of - the British 
‘ourndl of Ophthalmology, written by Mr. J. W. Killen, of Londonderry, as of 
February 22, 1944, contained so many iecats with which I disagree that I 

must not permit it to remain unanswered. 
Mr. Killen states that the usual. operation: of recession: for 
strabismus “ must leave an eye with a mechanically imperfect mechanism for 
co-ordination, except when looking forward in the horizontal plane, and that the 
insertions of the muscles should remain in their ‘natural: positions.” - (I presume 
he is discussing convergent strabismus.) It is. difficult to. understand his statement. 
A proper advancement, with or without the resection. of a tendon, does ‘not ‘change 
the position of the scleral insertion. ‘The scleral insertion of, and the arc’ of con- 
tact-of the muscle to the sclera, with the ‘enveloping sheath of Tenon’s capsule, 
have, following the surgery, a natural position. It is understood that..a logical 
resection and/or advancement of a muscle tendon’ includes simultaneously the 

enveloping sheath of Tenon’s capsule. 

The advancement which Mr. Killen has diagrammed actually shortens the aie 
of contact of the advanced muscle and .gives during healing a very. insecure and 
easily displaced new position for the advanced tendon. He permits“a stump of 
tendon to remain attached to the sclera, attaching the resected tendon to the 
natural insertion .of this. ‘Such 
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scleral_ adhesion of the ‘cut end of the retained stump, including at’ ‘thé: same time — 
the overlying advanced and thereby causing the situation which ‘states 
best: prevented. 

he reversed this, and.-brought his advancing tendon beneath the retained stump, — 
conserving his capsule at the time, then. many of the objections to his opera- 
tion would disappear. I am: sure, however, that if this were the sequence: of steps 
Killen: in operating, the could hardly resist converting it into a satisfactory 

operation by: -resecting that: useless stump ‘and : changing his surgery thereby to a 
simple muscle resection. In 1935, ‘and. again in 1940, several ‘of us were doing 
rather etensive experimental. glaucoma ‘and: corneal surgery on the rabbit. . 
In. some ‘of. these. operations, it was thought necessary to have fixation of 
the animal’s ¢yeball- through muscle fixation with muscle sutures, and in several 

_ instances with tenotomies to obtain relative immobility of the globe. Because all | 
~~ of these surgical procedures’were to be checked»by subsequent enucleations, it was 

natural for us to add to these’ basic procedures the technique of various: forms of 
~ ocular muscle operations. Practically all operations in: existence, good ‘and ‘bad, 
were done to. satisfy curiosity, if for. no other:reason. Some of the postoperative 


findings were seen sufficiently often. that one could logically ‘consider‘them the - 
~ . gure result of certain procedures, Haemorrhages: into.a muscle always were fol- . 


lowed. fibrosis: and: underlying as ‘well as. adhesions,’ Cut ‘ends’ of 


muscles, when sutured to thesclera, regardless of whether. or not that suture line — . 


followed. rational and physiological anatomical rules, remained adherent to’ the 
'- sclera at that point of. suture... Muscles sectioned: incompletely in various ways 
* (some not unlike the incision linés which Mr. Killen uses.for his intérnus) showed 
- Jater- considerable scat tissue, overlying cicatricial adhesions, and all .degrees: of 
‘underlying muscle and: sclera adhesions, these depending, | naturally, upon the 


of muscle: damage. -Muscles which were shortened by laps, folds; plica- 


tions, and tucks always. seemed to stretch, and showed later results so. variable 
‘in “degree and in amount, that such. surgical procedures as deliberately planned 
operations are not ood. -Tenotomized. muscles, completely ‘or incompletely sec- 
“tioned in the rabbit akways re-attach themse]ves somewhere to the sclera. ‘These. - 
“notes, as quoted, were only. incidental to a different study, but they were rather — 
conclusive, though too for paid report a as : 
now. 

e use of stitches the is ‘hot tragedy; instead it is-a of 
tremendous ‘advantage and of great desirability. If one cannot. introduce ..sutures 
ee the sclera, even over the ciliary body, without endangering oe hiaty: body, 

| that person should do no ocular surgery whatsoever. ___ 


tenotomy. which Mr. Killeh recommends for the is 


: controversy. If the entire. muscle, tendon is not detached from the. selera by. way 
: of. a,complete tenotomy preparatory. to a recession, there can. he but little change 
in: the pasition of the anterior-posterior axis of the globe. ‘This is a basie réquire- 
Ment. in operating for convergent strabismus. Weakening . the adducting «power 
an. internus: is not. the surgical cure: for. strabismus.» The central strand of the 

tendon which he leaves: intact will not modify: the effeetive motion-of the eyeball 
through the muscle: action applied: to that. tendon as long ‘as an. intact: tendon 
attachment remains, no matter how slight that ‘may be: The lateral incisions 
which he has recommended, ‘being in: the tendon and will become 


attached, in a.fan shape, to the sclera sind thus shorten. the contact, limiting 
the effective action of, the.musele, to: be true, but. doing it: only through chance. 
to an unpredictable amount..in: eachindividual: case, ‘That awhich ‘is mest. objéc- 


tionable, |however, is,.by reasan. of this shortening: of ‘the arc of ¢o of that 
tendon through cicatricial healin one: will. most certainly limit-as well the total 
adduction excursion of the eyeball after recovery, A recession will: obviate every — 
of the defects resulting from Mr, Killen’s. recommendation and will, ‘at tthe 
“same time, enable one to determine “with: exactness the degree of posterior tendon - 


displacement ‘desirable permitting. thereby. medial and. lateral. rotations:of the 
of vision without secondary unwanted and_ intangible adhesions and 


44 ~ 
x 
} 
= 
‘ 
4 
~ “ * x 
¢ 
4 
is 
| 
y 


_ Killen. recommended, ‘doce not stretch. ‘cannot because-it becomes 

adherent to. the sclera. 

well, as tangible, that. one cannot speak of weakening a muscle or strengthening a 

“muscle, ‘1.¢.,.a.“ mechanically imperfect mechanism,” to obtain-a new position: 4 

the. visual line any more than.one can say a’ recession or an-advancement ofa 
certain number of degrees means a certain fixed*change in the arc of the converging 
visual: axis a subsequent number of degrees—as though one were opening or 
closing perfectly. hung: door certain: amount’at will; -Ocular muscles are “too 

short,” when: fibrosed as’ a result of secondary contractures, as a mesodermal « 

, aplasia, as one sees them with a. retraction syndrome; or when éontracted as 
result of a long-standing. direct antagonist paralysis. .The cause of strabismus lies 
largely in a.developmental defect wherein that. conditioned: reflex which we speak — 
of as singular binocular: vision has been imperfectly developed: due to ‘either sen- - 
sory or motor obstacles, or both, as-was so ably outlined by Chavasse; It is only 

in those‘ instances ‘mentioned above that one-can’ find an actual fault the anatomy 
of the muscle itself, either in its length, its strength, or its structure. ~ - 

The degree of visual acuity present in the strabotic eye, the duration of thaciilaé 

_. suppression, the extent and quality of abnormal retinal correspondence, the amount | 
of. fusion training which antedated: the-surgery, the amount of hyperopia x 

and. associated convergence -accommodation -relationship—even ‘the age of. the 

_ patient, are: factors which must be considered individually when each case comes — 
to the operating room for initial or final correction: We know that the surgery 
alone is never: the entire treatment of a case; it can ‘only. in’ the 
necessary medical and. surgical therapy essential for best results. | Be 

Mr. .Killen closes the conjunctiva over the “ shortened * tendon with a. purse 
string ‘suture, ‘sta that it is unnecessary to cover ‘the conjunctiva-over the - 

-. “Jengthened ” tendon. It seems that it would have been better to have used no 
suture ‘whatsoever than to use a purse string suture. It is necessary to close a 
conjunctival wound overlying an ocular muscle. Cicatricial lines and adhesions in 
the conjunctiva are always’ to be avoided for cosmetic as well as physiological . 
‘reasons, and they cannot bé prevented unless the incision lines are properly closed, 

- If/an operation for squint is necessary, the result should be the most perfect 

_ which can be obtained. It takes but a very few minutes to introduce a Fpnaing 
suture to close an incision line adequately and satisfactorily. ms 

It is difficult to understand the statement that an “ advancement and recession. : 
must leave an eye with a mechanically imperfect mechanism for co-ordination, .” 
except when looking forward in the horizontal ‘plane.” Such: surgery certainly 
cannot modify the vertical ductions in any way whether the eyes are to the front 
or. bilaterally rotated ‘to: either side. The reattachment of the muscles to the 
former tendon positions cannot affect torsion’ in the eyeballs, regardless of their 
anterior-posterior position. ‘The ‘two operations ‘mentioned and protested 
co-ordination, a-faculty which was - wanting ‘prior to‘the surgery. “They do this 
by changing the former converging axes/ to a position approaching more nearly Pl 
parallelism, without changing the muscle arcs of contact, i.e, the amplitude of | ie 
rotations .of-the transplanted tendons.’ At the same time. the recession when indi- | 

cated: because ‘of preponderance’ in’ convergence (a convergence excess) corrects 

without: decreasing the degree of prism adduction needed after the surgery, at the 
same time permitting full rotational convergence. ‘The degree of correction 
obtained at the end of the surgery is, within the:limits of strabismus surgery, pre- 

. dictable; a logical: deduction as: to the result. The post-operative binocular corre- _ 
spondence of the mosaic of retinal macular cones is an essential. ‘This is empha- 
sized: in our desire to carry out pre- and post-operative ofthoptic exercises; and 
also illustrated: by our Wearment amblyopia, aad. abnormal 

The necessity for a tecéssion with: or without a resection depends only 
that: degree of seeabinaies which is ‘the: result of the subtraction of the total § —§ = 

measurement of ‘the squint ‘for near by that amount of the squint remaining 
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patiot 35 dep of monde convergent strabiamus st neat, 
without -atropinization, and under full ‘atropinization he has none whatsoever: for 
‘near or distance vision, the squint formerly present -is certainly not an operative ket ee 
‘situation. If, however, “he has 25 deg. of residual squint_at 
atropinization, and none at -near, about 1/3 of his squint was an: accommoda 
convergence attribute. surgical ‘mount tobe vorreciod js 25) deg, andthe. 


optimum attack would be upon, the external recti, 
: 4 - accommodative ‘factor should be treated by other means through 
: - The amount of squint caused by excess convergence, if corrected even temporarily = 
: _ by accommodation relaxation as through atropinization, may rarely demand-surgical = 
correction, . It is necessary; however, before this is is. done, that every. other logical 
form of therapeusis be. utilized. 
3 1 pre-operative adequate atropinization fails to change the degree of squint Poe ssa 


4 for near and/or distance, surgery is most necessary considering all types of squint. = = = -3- 
“At the same time, this type of strabismus demands most careful balanced surgery = == 
to the internal and external. recti.. Those with an adduction disproportion. MIO 
the greater amount of attention “paid to recessions. Those in which this 
The greater the convérgence. excess factor with paralyzed in any 
given case, the more necessary is a full, clean, and adequately controlled recession“ a Saat 
=the partial tenotomy: presented by Mr. Killen cannot ‘correct the underlying 

situation; -actually ‘it must- leave the. patient with the mechanically imperfect 
mechanism he deplores. A 
_~ "The earlier one can operate in @ child’s-life, the better. ‘One, however, must be. Saas 
certain, that surgery is indicated, and the type of surgery necessary, .-A good cos- 
metic appearance is not the reason for operating. to: improved visual 
acuity arid single binocular vision are the results hoped for. True, surgery is a. Ye areas 
-valdable form of orthoptic treatment, but only 4 single form of such treatment. 

The oculo-motor dynamics connected with single binocular vision, when cons. 
‘gummated and functioning, are fortunately much better known than is our know- 
ledge of the development of these co-ordinated conditioned reflexes which constitute 
single binocular vision. ‘If mechanical principles “are. considered, all forms of 
-oculo-motor surgery will at least. be. of benefit; and undoubtedly this is the: single. 
underlying reason . for the contribution. sent you by .Mr. Killen. My sincerest 
‘Fespects to him for his desire to keep ‘the surgery of squint upon a sound physio- : ; 
“Jogical.“ and- anatomical ‘basis. It is. most laudablé:- Individual. and ‘ereative 
deliberation are not too. common during these tragic days... 

RL should, perhaps, apologise for my veh@mence, as above, but I do want ine: 

the coming, younger men in ophthalmology the inheritance’ of 
when the basis for can be confusion. i 


3 NOTES 


North ‘of England Tan fiat of dates this 
se See Society’ s Meetings fixed for the coming Session: 
itty Leeds, Saturday, December 2, 1944; Newcastle, 
Saturday, February 17, 1945 ; Liverpool, Saturday, March 17,1945; 


2 
fours 
. 


9, February 8,-1945, “April 13 (joint meeting 
phthalmology. with Annual Congress of the Ophthalmological 


June “8. The April meeting begins: at 30 p.m., all 


others at 4/30 oe ‘Mr. P. H. Adams is President of the Section, 
and Mr, A.J. B. Goldsmith ‘Porvis are. 


in 
“London Children of August 12, 1944, the closure on May 10 of 
the ‘Trachoma block at Whité Oak {L.C.C.”’ Hospital), ty 

discharge of the five remaining children... In his view trachoma 
‘may now. be regarded as. eliminated from the child population of 
London.  His-paper also pleads. for notification and the statutory 
provision of treatment centrés-in London for adult cases. - There 
_ wil probably always be ‘some trachoma in Great Britain; but this 
- highly gratifying result of measures begun: years ago proves that the 


disease can be managed if it is not allowed to get out of hand in the 


first place. Shades of Anerley and Hanwell! We should ‘have 


"The Rovi the Clinical will be 
Hospital: held at the Royal Eye Hospital, on Friday, 


Society November 24, at 5 p:m., when @ talk 


Fi oreign Service Experiences will be given by Mere’ A, J. ‘Cameron, 


We are by he a: 

"Special Notice to state that the fact ‘that goods made of raw 

"materials in short supply owing to war conditions: are advertised in 

journal ‘should not be--taken” as. that are 
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